


Mareh 15, D044. ILNGINEERING NEWS. 


Which Was recently urued oVel o the colbpaty y tmount, is gravel, sand, boulders and joint clay, whi 


ENGINEERING NEws SMge MAE Ge EN gwiges ake eae nee eee ae ee ee 


ing right of way for an extension four wiles iol ) shovels nd trains fo impound the ma‘e ial. 48.430 


AND hLiumbeldt Park und is also considering anu extension to lin. f of bulkheading will e req ed The mater 


AMERICAN RAILWAY jouRNAL. Vak Park. Both of these exteusions, it is reported, will fill to above the level of high tide abou 


Will be built in the next two years. Another extension, 1400 acres” of nd ile 








inuch talked of, but which seems to be making but tilled ind Ww h ist ught to be of thi 


Vol. XXXII, No. li. little progress toward actual construction, is a branch stand the charve. is about 2.000 es Lhe vy ‘ ft 


of the Alley Elevated to the Stock Yards. Im addition lands that will be created is estimated 





to these extensions of the old systems is the new line if $15,000 an acre, 1 the cost of the ft 3 


TABLE OF CONTENTS. of the Northwest 


of the proposed route of which has just been ted ind drydock, operated by vravi W a ipa 








1 Flevated, noted elsewhere, a miap one-third of that. A wate Wer stat f 2.000 HP 


With the city officials for approval dock a vessel drawing 2s tf will be MStL ed a 
ENGINEERING NEWS OF THE WEBERK......211, 227 ‘ outlet of the ca 1 ‘ Che tv of Seartle . 
The Power Absorbed by a o-in. Circular Saw Snow-storms are cost Yor! rhose of Feb harbe ese improv and Ss are o om até 7 * 


(illustrated) ....... ra cine Oe mal hein eld eae 1 ane , 
ue Stone Arch (iliustrated)....... ee ee wit ip und 14 last cost tl 








Reirigerauion Phrough Street Vipe Lines Troi S34 ist At tha ime rad of « vy Were ; st po f Ua anne 

Cenciral Stlullols (Cuiustrated) : cle ee ‘ a al oe — 

Lhe Honey Like Valley Dum (with inset)... emoved and 1,207 carts were enployed Phe depth of Rapid transit New \ : . su ‘ . 
Walhu bridge over tue ScuuyiKit wive the snow was 14.6 ins. on SS2 miles of puved sires ly This week e New York Bourd of 1 





Paoiade.phia, ta. Glustraied).. a 25> Wit 


ho ouh are ot L3,446,4060 sq vels Che toia bic nieaweeviet et : . : 
Phe importance of a Compete Mecalli ircu noes : : ee ; fransportation il — : u of M 









































for Kiectric Railways (iliustraced). ; Peep ontents were thus about MM4e,255.00) cu rr Ove t volving Ise of the edit of the s 

Fuel Neonomy of Niecinie Ligh ind Power Sta B.271.000 cart loads in all The snow a lilly removed ie speed ons p M 1? rw 

ons ae 226 P : ; See 
Punnets on the Dore & Chinley Bb f the Mid cst an average OF vs. Cls. Per ca a «2, . I f Mr He S ] 
ih bey ae : ‘ ; wate 22% emoved all the snow at the sam Co thd nave >S ii ‘ I ‘ f sib’ \ 
f required nh expenditure of ibout Si tp OM Pie ) repres Bere » ols oul 
PERSONALS, NEW PUBLICATIONS, SOCIETY ot = ee : $ 
PROOCKNE DINGS : oS figures are worth studying by those who co tim thr fers to { P : 5 
net enough of the snow is carted aways i ‘ y ed \ ( ( Liss 5 
MoOVPORTLAL NOTES 0) streets. Busi eleva 1 ut , . 

Refrigeration Through Stree Pipes from Central Ipon it ta 
Siaibous--Corrosion of Water and Gus Pipes by 7 a 
Ground Currents trom twecirie Kaitways— Hig Khe most serious railway acechie a th veCH! Was A wiaximuli speed 
t ! ) ti i the Stea tiugine una ¢ bel wrecl ie Cer i Veru rk. brown's 

W ts it s A 
Lubricaulion With Grapmite—Moiern Passenger Mills, \ March 12, caused by recks on the track 
hievators » Girt , = ‘ \ hu v 
" \ dure iu deep ‘ po ‘ . . 
. i s 
MD TORLAL 22) l nil the res uk Was i » b ull ‘ | ‘ 

> bs _ i \\ 

Recent Schemes for Electrie Locomotives train. e engine mail car una ayvgage Cu were “ is 
. . . \ eked the twe ‘ s | y aor ni t ow ed I : 

LEPPERS TO THE EDITOR.... ms » 900 wrecked, the two ca veing tele i ani throw led a ’ er iditio 

(¢ lolid Seales-—-Corrosion of Wate Mains by rik op of the enyz ms ihe two + ‘ na Wo j ius netifs ~ the s , 4 
bale i¢ Ground Currents Phe Use and burpose sleeping Cars reniaihed on ii Ou i Was i 1 inecicke 
ofl st lil y iis ’ 

f ImMstant Sigual killed and two wee injuce As ly d vyesil- : 

} i ) ’ +} ¢ » ' » < ~ 

CONSTRUCTION NEWS pei ‘ rN eeu in on the Norfolk & West ae. IN eet , = : 
Railways, Street and Electr ie ; Yea ; t landslide near Lynchburg, Va Mare ‘. ‘Lhe el 5 ‘ ; ( 
; ; Weld ‘ 
ind Cabie NRallways, vine Wel dow ] mk > ‘ = ‘ i s I 4 
nels aud Canais, wate eu pe neu i eos ‘ . 
Irrigation Sewell 3 sineman VW killed and the fireman i Lie None of wi s 
rigation, Sewers, > } ; 
Power, Contract Prices, he passengers were hu ; 
ind Supplies. : e cylnde A speci i f governor is used 
Phi oile of a I gh =Vialle Rk. KR. engine ¢ 1 sho | a ; 

ploded en White Huvel Pa Nl SS, Killing three s i ee \ s S ‘ I 

Tm 1 . ’ t 

The Northwestern Elevated R. R. Co... of Chicage Men fhe engine was freight pushe ind Was stand suited 1 SHI ‘ 
has tiled a map of the routes of its proposed lines with Ing on a side track Waiting for orders lount of o wsting S . j 
. . t Zid 
the Commissioner of Public Works and deposited the 1] lif I 
: > ® . e A ti ve 1% It wridpe l ss ‘ ey Ve { 
required forfeit of $100,000 with the city treasurer as H = . : oe , i | 
aa sO h alstead St hii reel th e¢ t i © 4 a ‘ 
evidence of good faith. According to the map the line o : : tap : i S 
: ; s has been operated it is ve tt | 5 ing s ‘ \ 
is projected to start somewhere on the west line of thit M 
i ' . 
: ridge consists of sing! SS span ossing the river i 
Wabash Ave. between Monroe and Madison Sts. und ‘ L i 1 , 
i s W, SO Suppo ha con i is lo ulloOW Gli ~ ‘ 
extend West along tl south line of the existing all 3 : pes : oa : 2 : : : 
} 1 . . ol beige ralsed Vv rt aiiy to a nelg ul > I LbOoVe - 
©» Dearborn St., where the First National Bank Build ; : ns he tinal surve ‘ ‘ s : 
the surface of he water., At ec side { the rivet S a nen i AISS!s 
ing is encountered. ‘To escape this the line will pass sippi Rive ubeov Ne i) P 
] i there J i st I stieWw I Ver wuo f higt ry t t uy 
i h that block on the north line of the existing ae = : : ene ee I , ‘A 
. : it its top eight built steel : D ys 12 1 a ee oe i ssu I ye 
ul Crossing Clark S t again run o tl south are Se 4 = are, ee el ea ane hus P , ; | 
side of the alley itil it reaches the alley just east in diameter. Over these pulleys v2 Ben Peeen ere in | \ cane ey 
i tii alil u i i s i Ai > a al ‘ = a sui t si) S vs ‘ ‘ 
: : » opes puss and are attac ed to the russ ald propel : ‘ Vv Uri l ans As 
of Fifth Ave. There it turns north, running east of the eats . , 33 ate ao seribed in the same jo \ 
j alley, a ss the river on a bridge to be con counterweights in such a manner th a a Ae Y O7U : 
‘ ing Wwindinu leu Sit uviues 5 = ‘ ta ae 
structed by the company, on a straight line to the alley itted by operating a winding - ft. ' vate 
re usec ) De te the rid o it il » opera . " . Ath L eX1let Lug i 
rth of Michigan St. Thence it continues west, run ure used to operate the bridge, or Il 7 . ed f ove ‘ ‘ | 
ing south of the alley found the to a point about by hand in case of accident. The bridge was designed i est wale s 
: , , eas ‘ : rca ig i i : , , \ ; 
iv5 ft. east of Market St. Thence it rums northeast y Mr. J. A. L. Waddell, M. Am. So ; — ( rein tennis of: 00) : 
s city ( I t > cont ‘tors fo iro Wi W e oe P ; . tare ; : a a i 
if the existing alley in a straight line until Hills St y, Mo., and the eases ? , = : f ‘ - 
} ee ie _ a , Ale A ‘ 
is reached. A detour to the east is there made neces he Pittsburg Bridge Co., of Pitsburg, Pa ers ‘ 
] 
sary ol account of a church, but after cro ng Klin S A new project for a ship cana ; srime Lake Was \\ i a & , | ‘ 

he road gets back to the old line It continues rub ington, a deep body of fresh water 21 es jong and 3 Wik) | s 

vy eust of the alley until the firs ivy se h of miles wide, with Puget S 1 edl ‘ ity s s 
North Ave, is reached It then turns Wes ru Waush.. has been adva d by ex-Groveruor éuy Ss size \W ; : 

ing south of the existing lley to Toy Co Phen ple of Seatth A proj Lilie s rdies S t; 
ns north for half a block unti e south line of f water, heretofore formulated by the U. S. Engineers ; : e. M 

orth Ave hit ermiinus s re a is icted rlisicde t iLLé ) - 

discussed in connection with the Puget S i \ s \ : 

fhe latest plan for a terminal loop line to cl tion, and also on account of b g e 4 gress f I : : 

he elevated railway lines terminating in the business ppropriation. Of the two proposed routes, the iitous tb eed . ei 
district of Chicago is to construct a four-tra k under one, which follows natural depressiv is e g , 

24 y 

ound road 40 ft. below he surface of the streets ment project. The plan of Mr. Semple involves ing ; 
= - t) 
rhe Chicago Cet “4 - s Railroad Co has been hrough a hill, whi at one poi s 300 f g the 

ik tm i ~ ~ ‘ 

het ed with a capital stock of S15.000,000, to bulld Inaterial ob ned » De ised i y UV lt 

his awl and will apy I 1 ordinan pe ny Is approximate to ecu Plies <u ’ 5 1 . 

it ons T i of hie eCeSSALY nel on e state ind a t Wis JESSE s \ ¢ 

Phis nnel is bet ‘ sted. is » be 40 f beneath em »> be mortgaged es oO 

he surface and wi be 44 1 wide and 14 f hig iu \ i sb $ s ‘ 

wy ling fo lo 1 Ks of Lil Ww | Is yroposed ¢ \ KK. W ol , vel g 

to drive it by using some freezing process, by doing Is, Thus pri lly « i - e eel 
vhiceh. a ding to one o he promoters, the soil " I ! ihe it ne I { - 
‘ es as hard and as strong as me nil here \ 1 be whether e lands we V o 
can be no possible danger to the buildings along the Stand the g ~ 
lime Engineers familiar with the ction of ¢ eng Phe hal Would run gh é isle S \ e 
\ of 14) f : <3 
soil below the water line will doubtless wateh his y f ty, Let) t \ ; 
- , ; . wid ‘ dis 7M , : 
work with considerable interest, providing should 1 TOO 
. \ KS f <7 SESS ‘ 
ever be undertaken, notwithstanding this con nt as ow - 
- trom Dy j 
sertion. ; 
1 idth ) f 8&9) i 
f a 1e y : 
The elevated railways in Chicago are considering nds 1 am t e o ’ ‘ ~ ys s + . 
extensions which will materially increase the length i wil Eee | y 
of the system in that city The Lake St. Elevated, muterial in the hill section, 21,685,000 1 vids ' I 


’ 








Ca 


lik POWER ABSORBED BY A 


D6 IN. 
SAW 


Heckton’s 


CULAR 
Robert ©. H. Heck, 


Henry B. Evans, Dayton, O., Gradu 
I { f 1893, Lehigh 
News i j 
‘ S933.) 
I experiments deseribed in this paper were 
sce! I he power absorbed by 
I I y in cutting various kinds of 


f possible, the variation in power 
Ie lifferent depths of cut 
The tests were made in a sawmill on the Sus- 
River few miles north of Harrisburg, 
- } inill is an old one, the engine having 
ye 1 27 vears and the circular mill 
S preceded b Mu is SHws) ubout 13 
| es mn suc I machinery, absorbing 
h the appliances available for 


uv y sor ( Vinuamometer measurement 
tof the question J Wis necessary to re 
rt to the indicator, measuring the power de 
by the engine and subtracting the friction 
md, as given by cards taken when the machinery 
t nine Lie to determine, approximately, the 
i ve power delivered to the saw. ‘The obser 
{ s necessary for the determination of power by 
thod are, at first sight, very simple 
ng but indicator cards and speeds being re- 
But where, us in this case, there are great 
| hanges of speed, accuracy in the latter 


with 
Apparatus Used in the Tests. 


1OuS 5 secured 


Crosby in 


with 40-lb. springs were used in testing 
fi ‘ 
f 1. San D m From $ R rder 
engine (The authors proceed with an extended 
) of th enlibration tests, both hot and 
cold, 1 le on these springs, with tables of results, 
Which we omi Ed.) The hot tests on one spring 


veraged 39.51 Ibs. and on the other spring 37.99 


Fhe cold tests on the same springs averaged 
1044S Ibs ind 41.S5 lbs. respectively. The fig 
re obtained in the hot tests were used in work 

» the « In order to secure, at aly in- 

‘ ‘ ns from the several parts of 


t 


would have required 


i observer ii would have been very 

ficul perform with accuracy by personal ob 
m seeount of the great variation in 
), an nutomatie speed recording machine wits 


his recorder, by means of several pencils 
at right angles to the direction of mo 
paper, writes a series of 
Fig. 1), which 


saw and 


moving strip of 
samp speed eard, 


humber of revolutions of the 


ind the feed of the log carriage in half feet 
pecially construeted clock at the same time 
x off seconds on the paper. 


recorder is shown in plan in Fig. 2, 


is supplemented by the perspective view, 


| thors then give a detailed description of 
hie eed ecorder. Briefly deseribed, the several 


pressed against the light rub 


paper by 


ove heir tops. The levers in the ends 

e peneils a mounted are given an os 

ng motion by means of links which are moved 

Is lending to the several mechanisms, whose 

peed is to be recorded, For reeording the motion 
f ‘ e,a i sed extending over pulleys 
the spe : 1 | ce ove pulleys at 
end of the earr ri track, the ends of the 
fastened to the carriage. The pulleys on 


he recorder are 6 ins. in circumference, and so make 


} ? F y* ! y - x } ¢ we 
ie revolution for every 6 ins. travel of the car- 
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riage, each revolution causing an oscillation of the 
For convenience the oscillating links are 
connected to the pencil levers in such a manner 
thrown out of gear and locked 
moving a handle. 

Besides the three pencils which record respect 
vely the revolutions of the engine, and the saw 
and the travel of the carriage, a fourth pencil is 


pencil, 


that the latter are 


in mid-position by 


— 


I 


ae 
] 
i 


— 














FIG. 2 


set to normally draw a straight line on the moy- 
ing paper, but may be deflected to one side by the 
pull of a cord leading to a treadle which is pressed 
by the operator at the moment of taking an in- 
A clockwork mechanism makes per- 
forations in the paper at 
The paper is moved by a 
driven by a belt wheel moved from the machinery 
of the mill. 


to be 


dicator card, 
intervals of one second. 

worm gear connection 
A hand lever permits this worm gear 
thrown in and out of mesh as desired. 


used in 


tuk- 


indicator cards, and the cord leading to the 


An ordinary reducing lever 


mie the 


wis 
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tended to use a larger cord in the latter place; but 
the error due to the small size of the line, amount- 
ing to about 1%, was corrected for in measuring 
the diagram.—Ed.) 

Machinery of the Mill.—This is shown in gen- 
eral plan and elevation in Fig. 4, while Fig. 5 
gives, on a larger scale, a plan view of the gearing 
about the saw. 


ee . 
ch 





PLAN OF SPEED RECORDER 


Power is furnished by a plain slide valve engine 
15!, « 24 ins., with throttling governor. The throt- 
tle valve consists of a hollow cylinder, pierced by 
longitudinal slots, which rotates through a limited 
within an annular casing similarly slotted. 
The effective area of the slots is varied by the ro- 
tation of the valve. This governor, neither very 
accurately designed nor in the best adjustment and 
condition, Was very slow in its action, permitting a 


vuriation of speed of about 25% from the normal 


angle 


in both directions. 
The details of the transmitting machinery are 





FIG. 3 
speed recorder was led from a point on this lever 
about 4 ins. The 
considerable 


which had an. oscillation of 
rave 
speed. If it was 


out on the pulleys. 


cord eonnection to the saw 
aceount of its high 
uinde too tight it rapidly wore 
If too slack, great vibration and whipping of the 
curred, A hard 
thicker than fishing line was 
both 


earriage. It 


trouble on 


between the pulleys oc: fine, 
cofd a little 


used with 


eord 
linen 
finally and for the 


been in- 


SUCCESS, here 


cord attached to the had 


PERSPECTIVE VIEW OF SPEED RECORDER 


as follows: The engine shaft, 614 ins. in the bear- 
ings, carries a 12-ft. flywheel with iron rim 4x 7% 
ins., wood lagged to form a belt pulley with 17%- 
The belt from this flywheel goes to a 
long line shaft which was formerly used to oper- 
ate the mulay saws, but now only for some small 
machines; it is mentioned here because, during the 
first 25 experiments this belt was left in place, 
though it was afterward taken off so that the en- 
gine might not have the extra friction work of 


in. face. 


March 15, 1894. 


running the idle line shaft. Besides the flywheel 
L there are on the engine shaft two other heavy 
wood-covered pulleys, W and K. From _ pulley 
K, 68 ins. in diameter and 16-in, face, runs a 12- 
in. Gandy cotton belt, over a 20-in. guide pulley 
on a 2-in. shaft at Z, to a 36-in. cast iron pulley 
H, on the 4-in. intermediate shaft. On this jack 
shaft, at G, is a wood rimmed pulley 82 ins. in 
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hand lever at 
with 


V, either R or T can be brought in 
contact the larger pulley S on the pinion 
shaft. 
Making the Tests and Computing the Results.- 
The actual May 
10-15, 1893, a much shorter time than was required 
for the preparations. During this time 200 obser- 
vations were made, on five different kinds of tim- 


experiments took up four days, 





diameter by 16-in. face, from which runs a 12-in. ber: Hemlock, white oak, white ash, red oak, 
_,-Camage lord __ 7 
A 
> Bovler eed 
S. . Sia 36 Pulley PUMD 4 
op Pe % 
Speed Aora 
Machine here. —> 
> 
wi 
Pian J 
oil (Gee 
~ A - 
arriage Cords g re , Carriage Lords ; 
FIG.4. GENERAL PLAN AND ELEVATION OF MACHINERY IN MILL 
leather belt to the 26-in. cast iron pulley on the basswood or linden and white pine. The results 


4-in. saw mandrel; at X is a 26-in. tightening pul- 
ley on a 2-in. shaft carried in a frame which is so 
pivoted and weighted as to produce the necessary 
the belt; which for 
stopping and starting the saw. 

The saw 


tension in and also 


serves 


Disston, gage 


inserted tooth 
No. 7 (about 3-16 in.). The teeth are chisel points 
of the “Oregon” brand; two sketches of the teeth 
are given in Fig. 5, the upper showing old teeth, 
nearly worn out, and the lower figure new teeth 
just inserted and filed. The face and 
back of tooth are accurate, but some of the details 
of the sketches are not. The old teeth 
in experiments 1 to 124, the new 
of the time. The breadth of the cutting 


is a 56-in. 


angles of 


were used 
the rest 
edges of 


ones 


~~ ~ y 
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Forms of Saw Teeth Used in Soft Wood 


Forms of Inserted Saw Teeth Used 


per ment, 


Fig. 5. n Ex 


the teeth varied but little, averaging about 0.30 
in. The number of teeth is 35, so that the pitch 
When new teeth inserted the 
diameter of the saw is 5614 fns., and it is reduced 
by filing, to a trifle less than 

The carriage is driven by rack and pinion, with 
friction feed. The effeeted by 
the system of pulleys N, P, R, and the return mo- 
tion, at much higher speed, by the pulleys O, U, T, 
the belt connecting O and U_ being The 
pulleys P and R, U and T, with their shafts, are 
carried in an oscillating frame. By means of the 


is 5.03 ins. are 
DG ins, 


forward motion is 


cre sssed. 


& 


and 
and 


of observations 
Tables I., IL. 


omitted: in 


computations are given in 
Ill. (Tables I. and II. 
their place we table (A) ¢om- 
their average 
indicator 


are 
give a 
them, and summarizing 
Ed.) In 
speed records, notes were kept of the kind of tim- 
her, depth of cut, length and character of log, ete., 
all of 
the 


with a 


from 


piled 


addition to ecards and 


records. 


which, so far as essential, embodied in 


The 


Cre sby 


are 
ecards were measured 
The effective 


averaging the cards 


tables. indicator 


planimeter. mean 


pressures were computed by 


from the two ends of the eylinder. 

The diagrams from the speed recorder were 
measured with a special scale devised to reduce 
the labor of reading these records and give more 


off-hand 
This variable 


than could be 


estimate of 


accuracy obtained by an 


fractions of revolutions. 
lines and 
1-32 to 4 


actual 


consisted of a series of diverging 
unit of 
in. The 


then 


scale 
division 
drawn 


had a varying from 
four times 
S-in. 


positive was made on a similar plate. 


size, 
plate; and a 
This 
face down 


scale was 
photographed on a 5» 
gave 


a transparent scale, which was placed 


on the paper. By moving the seale from side 
to side a place could be found where its divisions 
agreed with the convolutions of the record lines; 
and the distance between the chosen seconds’ 


lines, measured by this part of the scale gave the 
or half feet of feed 
An ordinary reading glass suitably 


exact number of revolutions 
in that period. 


supported was to assist the eyes. 


(What follows is a condensation from the orig 
inal thesis.—Ed.) 

In making up the tables a good many tests 
were rejected. Most of these were thrown out on 
account of imperfections in the data; only a few 
were thrown out after the computations were 


results. 
make the 
The chief one 


made on aecount of inconsistent 


Several combined to securing 
data 
sluggishness of the governor and the great 


Thus in 


enauses 


uneertain. lay in the 


ol good 
weight 


of the flywheel masses. easy cuts, if the 


log were short, the speed might not be sufficiently 


the the cut to cause the 


reduced before end of 


215 


governor to act, and in the governor 
always opened too far and then gradually came to 
a position corresponding with an approximately 
uniform: speed under the given load. In spite of 
watehfulness, a good many cards were taken when 
the Was just in and 
course, had to be rejected. 

To determine the speed at the time of taking 
the the number of revolutions in a six 
interval was measured from the 
recorder diagram, the moment of taking the card 
being the middle of the interval. The ratio of the 
speed of the saw to the speed of the engine aver- 


every case 


governor abtion, these, of 


eards, 


second speed 


aged 5.95 to 1 in the friction tests, which may be 
assumed to be the normal ratio when no slip of the 
belt occurs. By comparing the speed ratio for the 
tests under load with this average value, the slip 


of the belts under load ean be determined. The 
ratio between the speed of the saw and the feed 
of the carriage was also computed, and it was 


found that there was very little slip in the feed 


mechanism when the carriage with the log moved 


back was run back and forth or when the softer 
woods were being sawed. In the heavy cuts in 
hard wood, however, the feed was often much 
below the normal. The feed as geared was too 


fast, and it was necessary for the sawyer to let the 
friction 
belts, 


feed pulleys slip to avoid overtaxing the 


The depth of cut was in most cases uniform, the 
cards being taken after the log had slabbed 
on two sides. In the pine experiments, 
some flitch cuts were taken (that is, cuts 
bounded by the hewed surfaces of the square log). 


been 
opposite 
however, 
In these cases the depth of cut was averaged over 
of 6 to 10 ft. From the feed the 
the square feet of surface per 
minute was computed; and, finally, by dividing the 
net energy expended in foot-pounds per minute by 


and 
eut 


a distance 
depth of cut 


the number of square feet of surface cut per min 
ute, we have the power expended per square foot 
f surface. This seems the best and most con 
venient form in which to leave the results. In 
connection with this result it should be especially 
noted that the average kerf or thickness of cut 


was OS ins. 


Tests.—The 


showed 


the figures ob 


result 


Sources of Error in 


this final under condi 


tions apparently uniform a much greater variation 


tained in 


than would be accounted for by 
We will brietly con 


sider the several sources of error, discuss possible 


ordinary errors of 


observation in careful work. 


eliminating them and decide how far 


likely to affect the 


uge results 


methods of 


they are accuracy of the aver 


1.—The flywheel effect of the heavy rotating 
masses of the machinery may absorb or give out 
considerable energy when variations in the speed 


could be and 


in the computations, but besides lack of time, 


occur. These computed corrections 


made 
irregularities in the 


periodic clock of the speed re 


corder would have made it necessary to correct 
7 
a we a — r as 
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ees 
} | 
| } ye 
! 
—_—— wo 
— 
—_——_— 
ee 
— SS = 


Fiz. 6. General Plan of Feed Mechanism. 


ull the time records on the speed cards to get ac- 


curate values for the speed variation. The error 
was too small to affect the results of the main 
test: but would have made a material difference 
in computing kinetic energy, which varies as the 

















i | hitl I Ss pl b i] ollowing the discussion ol sources of error the 
' e taken with spe hors conclude their paper as follows.—Ed.): 
y ! i nertia W In ‘Pable ILL. are collected the most important 
eal esulis of the test, i such shape is to coustitute 
> pon Witst v 1 dea f powet! i summing up of the whole matter. 
vy sta ‘ mou f this slip was In the case of the hemlock, red oak and bass- 
r each case. Only in sawing white wood, the experiments in each group are all aver 
d the slip exceed 5 The error aged together; for both timber and working of 
lower specds is small enough to machinery were quite uniform. The tests in white 
vas found that when slip oe k and ash, however, are subdivided into four 
f i the belt leading from thi lusses, according to the amount of slip of the 
vi the jack shaft. It is believed belts (as shown by the velocity ratio in the fifth 
wwer from belt slip is sufficiently column of Table A). This classification is as fol- 
by averaging separately the re lows 
( ses where he sl ) ‘ xceeded 5 
| j vishness of the governor, coupled i , f ( 
ff the machinery, accounts for 0 ’ 
’ lo 
. A lo ) 
Lt 11] Crenera ftesulis of Experiments Powe Oyer 20 
i rq. Ft. of Surface Cut for Various Timb 
’ n bot] “uses there is seen t be quite n regu 
an tied ins | oth case here een to | 
‘| i ize Aver- per sq. ft. 1 lereuse In apparent specific power as the slip 
I ( Fi number depth ave of surface ges and. of course, only the results in whieh 
pof of experi- of cut, feed, tt. cut, : 7 
mens Ins. permin, ft. Ibs the slip was least are to be considered reliable. 
; 0 St.t 13,934 he white oak experiments are divided into 
o Is 11, 75.3 ; : . : 
) 0 10 [lg 69 hree classes in the table according to the size of 
1 tor 20 t 12M 70 7 he cuts: the first class contains the very large 
{ bove ly 56.0 22 969 . . 
: we ee eee cuts. 2L to 2416 ins. (the deepest of these cuts, 
t » & i 12% 67.6 21,705 = 5 
t olv i lil, Bod 21,153 4. Ins., completely covered the saw): the seeond 
to 20 Ito 0.1 25,167 class, cuts of 9 to 16 ins., and the third. 5 to 6 ins. 
ibove 20 4 iw 42.4 28.492 ree eo ‘ 1 , . 
| A) Lil 594 20.52] his division brings out clearly what other experi 
ee i4 16k "9 7 10.751 ments on smaller saws Fave shown to be a law, 
Variations in that as the cut gets deeper, coming nearer the top 
Jenth of g a : : . 
= =. eer ad 38 ca. 13.595 of the saw, the power requirement increases at a 
a..2i to ’ oi% ieee $e? 7 : 
\ Ih 9to 16 19 lly 0.0 11.910 more rapid rate than does the depth of cut suf 
\ sto ¢ , F . : ; 
to 6 lz 5lx RS.8 9 ARS here, though the law is evident. the numerous un 
Ave 56 1134 73.8 11.047 certain elements which enter into the results ren 
ler inexpedient any attempt to deduce an exact 
xplicatle yariations in the mean expression for the law of variation. 
e pre in Che amount of this error can he Gal resulta. aa set forthain Table Jil. are 
: 3 er a nrohahle that ; — s ; . 
i but it is probable that it was na form to be practically useful; and we believe 
min 1 in the averaging, as cards wei hat the error in the average specitie power, nside 
wit hoa anpel wascine ¢ Aietibics on ? : . 
vith th peed varying in both directions. from the uneertainty inherent in the subtraction 
hie receding sourees f error re laree ‘ > . - 7 
i | ng rees of error were largely method of measuring effective power Is not likely 
iy ection and peculiarities of the ma fh elanacettinnG donee arat anos 10 While 
Chere is one error, however, which is in his cannot be considered satisfactory as an ex- 
{ nt . thod o t t adopte ry ce : P . . . 70 
n the method of test adopted, viz., uncer act solution of an enginecring problem, it is, never 
s to the amount of power lost in friction. theless, quite accurate enough to have a_ great 
} + ¢ha ourns: eit] P og > : 
in that the journal friction of all the practical value in the designing of motor and ot 
Vv, and i still greater degre he valve trshWsSMission machinery for similar saws. 
f the engine, increases as the power in = == 
The ate ot this increase, however, ‘ a rm rrT 
THE STONE ARCH 
litheult to determine and the error is 
Sorte > , tg m. Soe. ¢ ‘ 
et by the fact that the friction cards By Wm. Cain, M. Am. Soc. C. E. 
ken at oa higher speed than the full load An exact theory of the voussoir areh would in 
volve the consideration of the elasticity of the ma 
\ Irregularity in the feed was a souree of error terials composing it, but there is great difficulty in 
he iviest cuts in white oak and ash, properly doing this. In all theories, the density of 
’ sing from the fact that the feed at the arch ring is regarded as the same throughout 
‘ e enurds re taken did not correspond in estimating loads (whieh is a reasonable assump 
CABLE A.—Averages of Data Obtained in Experiments. 
irst line under each kind of timber gives average results of tte friction tests. The second line gives the ave 
results of the tests under load Net HP. is obtained by subtracting the HP. obtained in the friction test 
© yr HP. indicated under load.) 
Work 
done per 
Vel Suctace sq. {t. of 
5 Revs. per min. ratio Feed, Depth cul per surface 
No. of saw to Gross Net ft. per of cut, mir., cut, 
‘ tne expts Saw. Engine. engine ear. rae, min, is sq, ft. ft. Ibs, 
' S 148 79.6 9.92 10 43 ‘. . caaece 
1 22 396 67 9 5.81 8.79 2836 S1.1 10 63.7 13,934 
ie 79.8 rN 9.22 . 
\ 34 67.0 6 338 14.16 72.6 12.16 73.3 20,010 
\ . i oil R301 ».91 9.91 : 
Si ( 24 8.7 1.95 54.10 14.16 1.4) 14.12 58.0 25,303 
{ ) 12 86.4 9.98 9.08 ; a es 
1 <0 By OS .4 73 52.92 $3.34 9.4 14.12 6.5 20,521 
i I 1b 76.6 4 9.17 
' i4 95 67.7 83 13.91 1.74 797 1.12 105 10.751 
n ‘ i 74 79 Q) Roi) : 
' ) 4117 69.5 io SI 22.81 43.8 Si 64.4 WL A7 
st] - which h changed the ‘ nd the weight of spandrel filling and live 
vernol But this error is appre onds is supposed to b transmitted vertically to 
experiments which Were already he arch ring, which IS ONnIV an QpPPrONMMATOM, as 
e by excessive slip in the belts the spandrel filling may itself well built, exert 
\ | ! { he variation in the arch setion: and besides it partially resists the 
per square foot of surface cut spreading of the areh ring at the haunehes and 
{ ‘ egrees of hardness in the wood, thus adds minterially to th stabilitv of the areh 
fferent logs of the same tim v der Joads. 
\ different parts of the same log Buiias theory only considers statie loads, we niay 
| wet, being taken from the ISSUN thett the extra y furnished by the 
w: but some kinds, notably red 1 s ist that needed to overcome the dy 
eomed to have a greater « effect of the moving load, so that the arch 
| thre ring proper may be designed upon the supposition 
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that the louds at and that all loads 


transmitted vertically to the areh ring. 


ure rest 


“ure 


We have now only 
the 
its 


anoaurch ring, with or without 
lo 


investigate. 


Inortar between joints, subjected certain 
Weight, 
Cuan one liken the theory of such an arch ring, com 
to that arch the 
same shape and subjected to the same loads? Yes, 
provided that the laid without mortar 
are so to fit perfectly when not under 
that the resulting of 

various joints all lie “the 


of the arch ring, as should be the case 


loads, ineluding own to 


posed of voussoirs, of a solid of 


stones are 


and cut 


as 


and 


stress, centers pressure 
middle 


in all 


on the 
third” 
well constructed arches. 


within 


As the stones are laid up 


se] ° 99 
On the Centers, 


from either side, snugly agains: 
finally, the to 


the keystone fits perfectly, the theory 


each other, until only key has bre 


driven in, if 


should be approximately realized, whether the cen 


ters are absolutely rigid or are only slightly yield 
ing. Tor in the last ease the keystone is cut to 
fit the remaining space and the arch is nearly of 
the shape assumed, when not under appreciable 


stress, and, in faet, the theory could be applied to 
the true form on the centers if preferred and with 
out appreciable difference in the results. 

The quantities given below all refer to such 


which may be likened in their action to solid 


arches, 


arches, and the constructor must decide for him 
self how nearly the conditions assumed are realized 
and how far the results may be an aid to him in 
deciding on the proper depth of key. 

Where thin layers of cement are interposed be 
tween some or all of the stones and are allowed 
fo attain «a good strength before the centers are 


struck, the areh is again similar in its theory to the 





solid areh, whieh depends on the deformation of 
the arch ring under stress, exeept that che differen 
moduli of elasticity of stone and mortar should be 
onstidered, As it is too tedious n matter to do 


he 


applicable; 


this in practice, theory for one modulus is only 


approximately 


the 


probably not very far 


from truth. But where thick mortar joints are 


especially if of where 


the 


common mortar. and 


brick in rings is the material for the voussoirs, 





theory is inapplicable, although it may be used as a 
rough guide, even here, as being better than no 
theory at all. 

As if would seem then that the results should 
prove of practical value, the writer undertook the 


the 


the of 


keystone for a 


of aseertaining, according to 


lid areh, the 


ninber of 


Hbbor 


1} 


ry 
1 SO proper depths ol 
ol 


of 


stone arches uniform Whose 
1-5 
as Cooper's “Class 
] 


tenders, so placed 


the 


SECTION, 


rise Wits equal to the 


loading 
Heavy A” of 
as to produce the 
of the 
on the voussoir joints from the center line 


span, for oa 


known lo 


extra 
comotives and 
maximum departure of line centers of 
pressure 


of the 


assumed key, 


arch ring. After one or two trials with an 


a tinal depth was found, given in the 
the 


table below, which 


for 


line of the centers 

of pressure remained everywhere within the middle 
third of the arch ring and just touched it at one or 
more points. “This requirement is in the nature of 
facto f safety. for although the areh ring may 

e perfectly stable whe his line passes outside 
he middle third, yet it is well to avoid possible 
pening of some o © joints by limiting it to the 


Phe coustructions were made by two independent 
iethods, viz.. those given in the ‘*’Pheory of Vous 
soir Arches.” Van Nostrand’s Science Series No 
Ie. 2d ed... thus affording a check upon the results 
The weight of the voussoirs was assumed at 140 Ibs 
per cu. tt., or about that of sandstone, and the density 

the spandrel backing was taken at S-10) tha 

he voussoirs. “This backing was assumed to 
extend 2 ft. above the erown of the areh ring. Be 
mwouare given the distances in feet from the front 


pair of pilot wheels to each pair of wheels in turn 


and the 


weights of that pair of wheels in tons. 








e Ft Tons 
Ist pair of pilot wheels. o, Ss 
* : COTV eA Ci eee neckke 8, 1A 
2d re) re. ores ie 15 
3d 18, 15 
fom COO ches svahereran canes ~ 2%. 15 
Ist tender 9 9 
2d : ji 9 
a0 9 
ith 9 
Last pilot 34.95 s 


second locomotive ¢: be located from the 


pair of pilot wheels. 
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to their patrons that many would not return to the use 
of natural ice could they procure it for nothing. 
Let 


which 


me quote from an able article by John E. Star 


appeared in the “Engineering Magazine” f 


April, 1893: 


Up to the introduction of the pipe-line 
those who required large amounts of heat 
ferred could afford the appliances 
such transfer without using ice as an 
To such large comsumers of cooling power 
duction of ice machinery has been of incalenlable va 
In the brewing, meat-packing, dairy and cold-storags 
warehouse industries. the refrigerating machine 
annually millions of dollars, and renders possible opera- 
tions on an enormous the smalle 
consumer the benefits. and to the vendor the profits, of 
mechanical ‘igeration was the problem of the p'pe 
line The general economical advantages re 
quired to be preserved may be stated as follows 

(1) The realization of enormous economy by operating 
in such a way as to transfer the heat directly from tl 


S\ stem 
to be tr: 
necessary to eff 
intermediary 
the intro 


] > 
lle. 





saves 


scale. To secure to 


i 





enginee 





‘ustomer to the central station without using c a 
an intermediary 
(?) The great economic advantages in distribution 











neral advantage of producing powe1 n 
li end of on a small seale 
commercial advantage of being able o off 
to th smallest ¢ sumer of refrigeration ll the hene 
t n bv larg eo wmers 
Te more specifically ae ee 
consid ' e said ' of , 
mae) ‘ \ t < mie kr e ¢ “« 





wea 


and the other as 


latter is nsually placed 
the former; that is to s 
machine that will produ 


could be ohbt 











1 ly ft he f fey > The 100 tons at ft 
Ss ve b l ] ve 1 to he nstomers 
Y ] + ; 2 ¢ g 1" ! ‘ = 
= eav of fro "0 to S00 The r lay t) a 
verv is hy f cvrente Trt f , "I 
service f ice ‘ S snal ’ ¢ rene 
\ , ty t f Ya} > o8en} 
Sten 1 distrie 1 es | ‘ v this at} 
od usually rere f in . 7% n fo lore 
~ <1 eosceP t sers f si A 
vic “ f 0 “) “ } ! S re 
ne Q = ® f } ‘ } 7 q 
sa T 
nn? f ) é é Nine) ‘ me ] 








’ i! y} “ ] vy 

1) The loss f nowe } hs ’ f fre h 
¢ ” The diff ¢ indline the « tantie 
. hones ef =e g ’ 1 ’ The oc S nn S 
pooner f service f ‘ e distri bi is fi 
o wrenke 41 he ling ouch a den the eres 
sit of mal g¢g new ( ns | The yitoma 
egulation of temper ‘ a) e leakoge of evo 
tile material used as rerating ae 

The bsorpt n of hea tr. eart ¢ nvoided bh 
what is known as a direct expansion system n whiel 
the liquid anhydrous ammoni nsnall it a prssure of 
150 lbs. per sq. in. at summer temperature) flows from 
the machine thronch one pipe (the liquid line) to the 
point of use, and is there expanded by being avowed 


flow through a small hole, in a carefully adjusted valve 


eapable of being regulated to suit the amonat of 
frigeration reanired. This expanston takes place in a 
eoil of pipe. within the space required to he cooled 


which pipe is known as the expansion coil: and from 


this eo) the anhvdrons ammonia, now changed to 
vapor. returns through a larger pipe (the vapor I’ne) 
to the eentral station. Bv this svstem the entire 


eonling power of the machine ts delivered and nttlized 





in the refrigerators of the customers, none being 


on the way. The pipes, with the exception of the 


pansion coil, remain at the temperature of the grou 





or air thron which they pass 


Our predecessors had managed fairly well to provid 


regular temperatures in large establishments under 


ehanging conditions of the seasons, or of day 


and nig 


bv increasing or lessening the number of tmachines tn 


operation or the speed at which a single machine wae 
oenerated. Rut this had its mitations, both financial 
and mechanical In the street pipeline business this 
diffienItr !s inereased tenfold. FExnerience coon tangnht 
us that no possible calculation could enable us to pre 
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give, for some spans, one-half the depth of key of 
other The French too, 
their formulas, the 
radial length of joint going from the crown in pro 


safe authorities? authors, 


after finding K from increase 
portion to the secant of the inclination of the joint 
the The 
that the depth of 


formulas 


writer has long been con 


key 


in current use are inadequate 


with vertical. 


vinced given by many of 


these how 


for stone arches subjected to the heaviest rolling 


loads of to-day. The theoretical depth is generally 


ysreater than the empirical and is thus safer; besides 


aus a guide for comparative depths, line C would 


seem to have advantages. The equation of line © 


is nearly 






























Shes 
kor spans of about 15 ft. and under. a pair of 
Wheels carrying 40 tons was the only load used 


] | 
howd 


An equivalent to the above was 


used in most 
causes and the front pilot wheels were omitted. The 
exuct position to cause the greatest divergence 
the centers of pressure from the centers of the joints, 


was carefully determined. Roughly speaking, the 


load was placed over one haunch, the heaviest par 
being nearly over its center. 
Kach pair of wheels was supposed to bear on 





crossties S ft. in 1 1. so ft) only 14 of this load 
Was supposed to on @ slie¢ of the arch cor 
tained between vertical planes, perpendicular to th 


ixis of the arch and 1 ft. apar 


The depths of key so determi 




























Ix 2 LS. ied r arches o 
a eh - ‘ ' constant sectior are give) I the f owln ble 
hut it is not straight, as this formula assumes. and r, eer ™ ‘8! a Wing, tan 
; h leterminations r the spar 12.5 f£t.. 25 
the tabular values are to be preferred. eS a eee " capes ppas tect, ches sige) 
oO ft., co ft., 100 ft., 125 ft nd 150 f wi found 
_— . ry yom ret ah tor rectly, he others by interpolatio froy 4 
REFRIGERATION THROUGH STREET PIV Is : ; ; . ere — 
’ 1 ‘ 
Ta) . ‘ON warn TO viilues : dimensions reo ‘ 
LINES FROM CENTRAL STATIONS.* mes. Al dimensions a1 
ire the “Journal of the Franklin Institute Depth of Keystone for Stone \rehes of Spansof from t 
, rom Journal of 1 ranklir i tn 160 f 
i ) y (Rise equal one-fifth the spin 
By David Brauson, President International Cooling ‘y a --% . a Ke 
f ¢ 
Co 1.46 ] ; il < 
I hie xis { Li ibution trol ce - ous 2.42 o rat 1] ; 
7 ; bo {.1 i 6.1 
eh stres pipe lines, or wires, of Water, Light 2 IF “OU j. 1” 6? 
J er, heat and speech, have all been i s ewha 2.4 ho l 6.4 
: pm » of “i $7 135 
familiar to the public by years of common usage. That 2.7 “5 1.9 140 6.7 
vf distributing power to produce cold is ku » Corn 2 9 1 145 er: 
: : : ‘ , 3.1 95 ; la 7 ¢ 
paratively few, and in its latest development, madk > on 100 ; 135 . 
.3 i . ) i 
lost unknown AO) 1 16H -* 
eold ai As s designeduafter the ¢« WMensiOns Given are sate 
ly } “yt ? . ] } 
ld ny rotation or sliding anywhere, and the stress: 
ethods ve » 4 } f f 
: he edges he joints o ipture do not exces 
Ss] [ ~ = ‘ 4 e f L-f spal . 
ae , t Kt t PL rt ms per sq 1 I} = s i 
{ i i 
ssity ~ { VOoUusSsS “ \ mug 
so I SS. ] S hes 
tas i 
unvti 1 | t t t he pre ses 1 S - 
1ers , ys of w ey wish ? i oh = = = i t 
ned idity ts . 
‘he Ss sult » t Ss weil is yg s I = 
eapest, which safely sed as xtra Ih \ ’ rc “ ‘ 
sa , I vs } ral s ) ple | ( ) rz 
wl ‘ s disposed iroug iplicatio f i bye ‘ 
Ll wute d e ow y hus loadkd 
wit eat, is ordinarily discharged ’ e sewer. 
Sj st practical dev ‘Dp f i t - 
frig tion d its applicatior » the ing of ew 
es and packing-house ind to ice aking S bee rr 
e dream of many inventors, and als ‘ f 
strial promoters to achieve a ’ i sif 
Pitt prt = + x 
| s<t + ++ + + 
pater $e oti t + Seen 
Preeti itist ti Teer 
to + . r : + + 
a { 2 = fe DT 
; cr t a a eeeei Tt 
aad etd nnd ppp 
| } Pr SCO 
DEPTH c KEYST NE c Dp c f Fee NT P T 
PCOT ‘ wl f «list? 1 v { vt s t Ix ‘ é -~ rN or 
twenty or more stly ff ts ’ ) lis . es t | S { thie 1 ormulas TO s 
had been made in a dozen different Illes chiding mne-tift he sp Vo various ithorities 
‘aris ondor W ork Bos MLSS 
I London, New Y od I tollows 
Nashville Mhese resulted eitl fail ouly 
issn alas fake Sai ceed aid b Dejardin, k ] O45 S; 
TPL? : su PSs, u ere Was greu ri ’ \ 1 € 7 
knowlede#e of the difil aia ies ; sme. with ltt Perronet, K l O347 S: 
knowledge of how to overeome the until five years Sra Desnovers, IX oo oa. +S 
igo, when Messrs. St Thornburgh 1 Branson, the é iR << 
inventors of the system which we are about to discuss lrautwine, K { = 
this evening, undertook to study ‘ iuses of th 
failures of their predecessors Rankine, K 4 0.12 R 1 .OS7 SS: 
Fortifving themselves with all the data i ild be Schefer, interpolated from his tables. 
btained, they experimented extensively, and visited hese results refer to materials of medin 
e ‘ronl ° ‘ ‘Yr . = —_ ' eo 1 
vy of the wrecks of othe eXTH ‘ s The eS strenct] is sandstone or second class masonry 
is been a series of inventions w b | : 1 \ 1 
; vranite or limestone, and perhaps the best press 
nt ractic operat ‘ S ‘ 
into pl al peratior 1a ais misht he included wlthough it is net so state 
ties of Denver and St. Louis The } iT cart : ek 7 : 
* ted Aus. 8. fou a It w probably be urged by constructors th 
} n 1 = hardlw ne ST t + theory 1} 
wey t ’ < ule . g . . ™ 
been twice enlarged and the street line extended. The lastie are o design a stone areh; that existing 
street ne in St. Louis has also been opergted f . f mulas founded sufe practice are good enough 
hree years 30th plants give such satis ‘ so, the wh s jt that some safe 1 rit 
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he «de ind upon the machine wouw.d sud 

tenfold, without a moment’s warning, or as 

\ ga tl ilty we introduced one 

f quid ar lrous ammonia) at the out- 

f the machine second reservoir (for strong 

i) at the coming side of the machine, 

{ (for weak aqua ammonia), which is usua 1) 
higher ele , 

ng aqua ammonia reservoir is fw], both 

emp s t one s are supplied by the 

I e create part of if 

y g it in the strong aqua 

eservoir | mtents of this reservoir ar 

ito the s uf uniform rate, and from the 

i 4a passes through the condens ng 

i , fe liquid anhydrous ammonia 

wut 0 weak ammonia remaining flows 


STREE INTERSECTION OF 


PIPE 
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nlished: first. a machine ef half the size that would 
nthe-wise be needed will answer for any required amount 
it service; us it will readily be seen that without the res- 
machine would h: to of sufficient 
pacity to perform the service ca‘led for during the hot 
hour of the hottest day, while during other hours 
of the would often b 


ervoir a ive be ca 






test 
Lest 





hine one-tenth 





capacity 
nple. 
In the reservoir system the machine operates steadily 
throughout the 24 hours, in 
the wmount of their contents alternately as the demand 


while the reservoirs vary 


reaches a rate greater or less than the average of the 


machine, 


This system also enables us to shut off the machine 


rely for short periods to make repairs, and in cold 
weather to dispense with a night force entirely, allowing 
the reservoir and the absorber to work automatically 


en 


without attentien. 





LINE O- THE ST. LOUIS AUTOMATIC 


REFRIGERATING CO. 

















s reservoir above, each impelled by the pressure 
ed from the heat of the distilling process. The 
is of the weak ammonia reservoir flow by gravity 

bsorber automatically, as required, and absorb 
ng anbydrous ammonia vapor from the street 

we use what is known as an absorption mach'n 
se compression machines have been found im- 
ibe for this purpose), the anhydrous ammonia 
ur gx from the line is first discharged o 

if pe uliar eonstru tion, called in iDsorber 

‘ s ret ed with the weak aqua ammonia fron 

it was originally driv by distillation. When 
jua ammonia ha all of the anhydrous 
a vapor that it is holding, it is autu 
illy discharged the reservoir for stronz aqui 
from whict is iin pumped into whit is 

s the still or separator 
this reservoir system several objects are accom 








Of course, iu very large cities, multiples of the larg 
est sized machine would be used, with reservoirs of 
sufficient size to give steadiness to the operation of 
either machine and to permit of short stoppages. 

Our third gr difficulty was overcome by providing 
a vacunm or safety line, which is a vital part of the 
-ystem; for, without it, continuous operation could noi 
ve secured, nor could necessary repairs be mide Mis 
vacuum line is a third pipe connected with the lquil 

nd vapor pipes, at of near thei entrance to each re 

veruting box supplied and a’so im manholes at the 
eet crossings. 

In ease of necessary repairs, alterations or add Mas 

» the pipes in any premises. the stop-cocks the 

iid and vapor pipes are closed and the cocks on the 
cuum line (which has been habitually kept closed) is 
ned, the vacuum pump is then started at the sta- 
and thus the ammonia contained in the expan- 

si coil is drawn back to the central station sad a 
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10 or 15-in. vacuum is also usually produced. Then the 
piping in the refrigerating box may be opened without 
any sme.l of ammonia escaping. 

By the same method any of the main I'n? 
may be cut into for additional connections or repairs 
by means of opening and closing cocks in the manholes 
at street crossings. 

In our later work we have made the vacuum line ef 
such size that it can be used as a temporary substitute 
for either The liquid or Vapor line, during alterations, 
thereby enabling us to avoid cessation of service to any 
customer even for an hour. 

By keeping a constant vacuum, the contents of any ex- 
pansion coil or any section of the line may, without pre- 
vious notice to the engineer, be promptly switched into 
the vacuum line from any place where trouble has oce- 
curred, especialy in case of fire or break in the street, 
and thus the material liable to be lost is quickly saved, 


section 


as the engineer at the works will immediately start 
the vacuum pump, upen his attention beng cal ed 


thereto by an electric bell rung by the movement of 
the hand on the dial of the vacuum gage. ‘The advan- 
tages of this vacuum line are also very apparent when 
it becomes necessary to shut off a customer, and pump 
home the contents of his expansion coil, and leave him 
‘out in the hot” for non-payment of his bill. 

If the matter of automatic control we had to solve 
the problem of supplying all degrees of temperature, 
not only on the same branch line or street, but often 
three or four jn one building, or even in the different 
compartments of one refrigerating box, varying from 
ice-making and fish-freczing. up to the very easy task 
of keeping rooms fer furs and woollen goods free from 
moths, or taking a few degrees of heat and humidity 
from a restaurant dining-room, a public hall, business 
office or hospital. 

To do this, numerous invented and 
tested—nearly all with brilliant the start; 
only to be followed by dismal failure when put to the 
test of time and innumerable changing conditions. 
They choked up, froze up, gummed up and broke up 
in every imaginable way. But, one by one the weak 
points were weeded out, the strong features combined, 
until finally, two forms of regulaturs were constructed, 
both of which have the of every possible 
condition we could think of through the changing re 
of spring, autumn and winter. 

rhese autumatic valves are operated by electric power 
supplied from a dynamo through a storage battery at 
the central station; an insulated coppe: 
laid conduit which contains 
the pipe line, and they are caused to open and 
by the action of an ordinary thermostat placed in the 


devices were 


success at 


stood test 


quirements summer, 


thence through 


wire. circuit in the 


same 


lias 
CilUse 


ecoling box and easily adjusted by thumb screws to 
uuy required temperature. We ordinarily set them to 
open the vaives at 1° above and close them at 1° below 


the uverage temperature required; though, with care- 
ful manipulation, they can be adjusted so as te permi! 
of much variation. In the preservation 
for instance, we do not permit 


14°; and, as a 





less of eggs, 
a variation of more than 
have had remarkable suce- 
cess in the preservation of this Most perishable product 

Lu automatic valve the electric 
circuit can used to signal from any refrigerator on 
the to the at the station, and form 
ot is so Constructed that if it should get out of 
order bell would ring in the engine reom 
vutil the valve is attended to. 


he 


consequence, 


connection with the 
be 
line engineer one 
valve 


an electric 


most obstinate difficulty in mechanical refriger:- 
was the 


tion leakage 


of ammonia or other volatile gas 
used as a refrigerating agent; but constant experiment 
finally ef fittings and 
jcints which have been found practically 
for than two 


places and 


evolve a series packings for 
perfect unde: 
more both under 
wet in dry, in heat 
wud in cold, and after being subjected purposely to all) 
kinds of abuse. 


continucus use years, 


nud above ground, in 


Provision is made in their construction for contrac 
tion and expansion of long and straight lines of piping, 
even when, through carelessness, there might be a sud 
den change of temperature of over 100°, 

The absorption machine which we use does not radi 
in 


reservoir 


differ 


the 


cally from 


and 


construction aside 
feature, the automatic regula 
tion of the discharge from the absorber. But we have 


some others, 


from 
nade in it, during our four vears of commercial opera 
minor adding to its effi 
und lessening tb 
of intelligence required to operate it safely. 


on, several changes, each 


‘ieney, relinbility and ecconomy, 


THLOUTAG 
Phe 


ice 


question of measurement of the amount 
been in two ways: 
a meter, measuring the quantity 


of serv 


rendered has solved 


irst, by of Liquid 


imimonia passing into each expansion coil. Knowing 
us we do the heat extracting power of a pound of am- 
monia expinded under any given condition, it is a sim 


ple matter to calculate the equivalent, in ice 
of the rendered. Up 


eheap 


me ting 
to the present’ time no 
for the measurement of 
ammonia, which is even as satisfactory as the ordinary 
iLuminating meter, and we hope for something 
for this purpose before undertaking gen- 
era] household service. 


service 


meter has been made 


fas 


less costly 
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The second method of estimating the amount used 
is the measurement of the square feet of the interior 
surface of the refrigerating box or room, and the figur- 
ing out of the amount of heat removed therefrom, by 
the aid of a set of tables carefully prepared by means 
of a long series of experiments with every known form 
of insulation now in general use for refrigerating boxes 

By these have ascertained, as to 
each material and thickness, how many nnits of heat 
will pass through a square foot of service in 24 hours 

of difference between the average 


experiments we 


for each degree 
To this we add 
percentage on experiments) for the 
admitted by the opening of doors and th 
placing of hot materials in the refrigerator. 

The entire cost of street line construction varies from 
$9.000 to $22,000 per mile, depending upon the character 
of the street paving which has to be removed and re- 
placed, the kind of soil to be excavated, the crowded 
or free condition of the ground under the streets from 
other 


side and average outside temperature. 
a small (based 


amount 


piping, ete., the correctness of the city records 
work in the amount of 
street traffic interfering with operations. The highest 
has been in narrow, crowded business streets in 
St. Louis, Mo., where the paving is very expensive, and 
where there was a network of both old and new pipes 
of many of which no correct record existed in the cits 
archives. This frequently necessitated the changing of 
plans after the streets had been opened. Ina city witli 
pavements of aver character, the “u ling 
branches to the sidewalk, ready for service ¢c» etions 


es ff | 
v7} 


as to old same, and the 


cost 





g cost, 









EOI 
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SECTION OF CONDUIT AND SERVICE 
REFRIGERATING CO 


to the number of 100 to the mile, w 


be about $18,000 
and about i 


in business neighborhoods, $14,000 in resi 


dence districts, where the lines can generally be ru 
through back streets containing no other pipes 

A power house with duplicate machines to operat 
two or three miles of street line in a business locality, 
should not exceed in cost $90,000. In large cities 
would be better to build a larger 
ing $200,000, with tive or six cooling mac) 
This should 


line. Should it be 


plant, say, o7 


capacity of 100 tons each. 
five or six miles of street 

to cover more ground than 
it would probably be better to build another plant at 


this, in very large cities 


a distance not exceeding two miles from the first. The 
limit of practical working distance is about the same 
as with illuminating gas. 

It is immaterial whether the plant be on low or on 
high ground, or whether the lines run 
hill, or both, 
floor of a 


now supplying cold on the second floor of a large hotel 


down or up 
alternately. It can be operated on aiuy 
building, from cellar to garret; and it is 
some 30 ft. above the street line and 5O ft. above the 
central station. We kind 
we have attempted. These 


have made no failure in any 
of cooling operations that 
have covered nearly the entire range of cooling work 
(ineluding ice making in the buildings of customers at 
long distances from the works). 

We have, so far, charged prices varying from 10 to 
20° less than would be paid for ice sufficient to fur 
addition to 
this saving in their ice bills, customers have avoided 


saved the cost of labor 


nish an equivalent amount of cooling. In 
slop, wear and tear, and have 
in handling ice. 


form service, and in 


more unl- 


which it is 


We also give them much 


many causes do work 
with ice; 
furnishing dry cold 
would be ruinous. 


impossible to do especially continuous and 


hard freezing and where damp 
cooling with ice 
While it is, of course, not but cer 


only probable, 


tain that numerous improvements will be made in the 
apparatus, from they mainly in 
the line of minor itself, and 
operation being perfected. The 


time to time, will be 


economy; the system 
general substantially 
repairs on the 


finished 


work constructed two years 





we had experimenting on the original tria 


lines, have been only nominal, and the loss ‘by leakage 


small, and this due to the carelessness of employees 
By the i 


Wiost impe ssible. 


} } r } 
} y 


improved fittings, leakage 1 


We operated, at first, with machines of 20 to 30 tons 


daily capacity, &nd continued to do so until more than 





BRANCH 


ENGINEERING NEWS. 


two years ago, when a 90-ton machine added in 


successfully 


used fi 


was 
St. Louis. This has been working 


been 


ever 


since, and a duplicate has sinc 











tion with it. Another of the size was put in 
operation 18 months ago in Denver, and is working 
satisfactorily. The old machines are b n 
the business of ice making, and at the s: are 
in readiness to take care of the street-line work 


new machines should by any chance (get out 
of order, in which event the ice-dealers only 


have to fall back on their store of natural dee 


THE HONEY LAKE VALLEY 

CALIFORNIA. 
Norboe, Chief 
(With inset.) 


DAM, 
By P. M. Engineer 


Lloney 


between the Sierra Nevada Mountains on 


Lake Valley is an elongated basin lying 
the west 
and some 


outlying spurs of the same on the east, 


and embraces about 250,000 acres, being partly in 
‘al., and partly in Washoe Co., Nev 


Near the middle is the lake which gives the valley 


Lassen Co., ¢ 


its name, occupying the lowest part of the basin 


and embracing some 64,000 acres of water surface 
The |: 


U.S 


trometrie altitude of the lake is given by the 
>.S4D ft 





Geological Survey at nbove sea level. 


‘The western portion of the valley is travers :d by 





ON PIPE LINE OF ST. LOUIS AUTOMATIC 


Willow and Baxter Creeks, and som 


t 


Susan River. 


anis is well 


watered and suppors a 
That portion lying 


miner stre 


large and thriving community. 


east of the Jake and extending into Nevada co lis 
about 150,000 acres, mostly a smooth plain, and 1s 
shown by the map, Fig. 1, on the imset sheet. The 
soil is a chocolate-colored sandy loam. highly p 


ductive when irrigated, but without the artificial ap 


plication of water it is incapable of growing any 
hing but sagebrush and other shrubbery indigenous 
o a desert soil. No living streams of water 
found east of the lak: 

To reclaim and develop a portion of this land th 


Lake Valley Land & Water Co. Was or 
ganized. The company has secured water rights on 


Long Valley Creek, whieh Honey Lake 


at its extreme southern point. This stream, 


flows inte 


is remittent in its thow, does not afford enough 


water in the summer to serv lw purposes of The 
company, so it is necessary to resort to storage in 
order to obtain an adequate supply Che construc 
thon of a dam for such a purpose has b con 


menced at a point on the creek where Lone Val ©) 
Honey Lake Valley, 


the lake, and at 


joins 
about 


The reservoir, when full, will cover nearly 1,000 


aeres to a maximum depth of {0 ft. at the dam 


and will have a storage capacity of about 2S,000 
ncre-feet. This amount, supplementing th la 
spring flow, which will be used first, and lich W 
amount to as much, or more, it is believed, will be 
ample to irrigate 50,000 GO.000) seres i re 
claim that amount from its present ari ondition 
This dam, which is of earth, will | whi eon 





of its kind in the United 





pleted, one of the la 

States. The dimensions are 500 ft. wide at th 
base, ZO ft. wide on top, 96 ft. high from datum at 
the bed of i creek, and 11S f fro I 
bottom f foundation of pud core I} s 
slopes are 5 to 1 inside and 2 to 1 outsid At 90 
ft. above datum, which will water line, th 
length of the dam will be vith wings 
dikes extending out eaeh w: { ibleland, 





so that the extreme length on top will be a little 
over 5.100 ft. The dam being of course 
permitted to overtop it, but 
level, G ft. *helow the 


earth, of 
the water must not be 


will be restricted to the 90-ft 


crest. The surplus and storm water will be carried 
off through two ge was vays ¢ it each side 
is shown pl ig. 2. They are of the or 
dinary headga ype, ¢ rolling the flow by means 
f movable tlashboards. The w W be co 
veye cross the tablelands and turned into the 
eanals for d strib tion mites way from the lam, or 
WiLSte ~ be equired 

Phe it] orks are something of a departure 
from the us practice The water of Long Val 
ey Creek, lik st streams of tl great inter 
mountain plateau lying between the Rocky Moun 


tains and the Sierra das, when 


Ney 


months, is 


reduced in 
in the summer 


impregnated with 
mineral salts which have au active corrosive effect 








netals with y he water is brought in 
eontact. A knowledg f this fact led to the con- 
inion that cht iron or steel pipe would be out 
or the questo! ss it should be ineased with 
imusonry or conerete sufficientty strong to supply 
S place wie stroyed | prohibitive freight 
ites, aking ti ce of cement $8.25 per barre 
und the dif f ob suitable stone, ren- 
der the minimum use of concrete necessar Cas 
was rejected, t because f its excessive 
W i fro t ‘ liforr ‘ ed 1 sequola sem- 
S) Was pted as | ga mat embody- 

~ he des t jua > lurabil ty eficien - 

eas 1 cheapness. It is well 
; , - S ber whe Key con- 


staunutly saturated will last indefinitely, and redwood 





e e , ) $ ring ualities. It is 

ot une iol find 1 the forests where a red 
wood tre¢ s fall cross a small marsb that 

which wet! lry land have entirely dis 

appeared and large trees S or 10 f:. in diameter 
have grown up where the vr | 1 Torme rly been, 
“ that portion covered with mud and water will 
be found be p ( ind 

This pipe is mw redwood staves, and 
s thus des ed t spt ous 

To be of r, straight g f g 
her seasoned: f k s Likes, k 
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flume 
with 


wit 








- 
, = 
f tl in nto the hea rf 
} ‘ tem consists of two 1 
gy f ] eservoir, with their 
, \ ny 6.000 aseres lying wes 
} \ ‘ ervoill th 
i 10 cu pr see 
r Sel t follow long 
) istal f 2, mile b 
{ I } enters th valley proj. 
n estimated eapacity 
. ] y sidehil the eas 
0 efore gaining th 
I vided, « e branch, « ed 
vg ng t) brow of 
t { 1 covering 
Fig. 1 the other branch d 
> v nr 11 ( ] 
] ! t 1 lsu 1 { nal, 
lig. 1 
\ I ] ( | there is 
~ i } i T r ] ( ~ 
f p as > 
ng that is inevitabl 
fli s propose! here to adopt 
the w len pipe for the tro 
} staves lke the pipe, but 
mainder of the cirel 
i by a “straining bar’ neross the top, al 
‘ig. 4 i saves will be supporte 
by round ( rods, the ends extending 
} s ing ba nd provided 
» 1 i mv kk ¢ s 
nd ca Take! 1 
ght. The ends of the straining 
| stringer on each side of the flume, 
ving the flume betwee! The str 
ported by posts resting 1 
rether bents every S ft 
5 re to be 32 ins. apart. Turned sheet 
ted between timbers in the frame 
grain and end are placed together, to 
ecay due to placing wood thu 
< f construction of the works. not 
; of rights of way and reservoir site 
S380.000, one-third of which has 
‘ expended upon the dam. Financial 
( nd bad weather has caused a cessation 
mstruction ring the winter, but 
expects and intends to resume operations 
nd push it actively to completion. 
Iw \T A 
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‘ued an office as consulting 
*k, and will make 
construction for floors and 





bridges Mr. von 
Austrian State Railways. 

Mr. George G. Lobdell, President of the Lobdell Car 
Wheel Co., of Wilmington, Del., died in Wilm'ngton 
March 1, He was born in New York city Oct. 1, 1817 
and began his career as an apprentice to the molder'’s 
rade in the foundry of Bonney & Bush, at Wilmington. 
While serving his apprenticeship he was appointed fore 


Emperger is American representative 


n of the shop, and in 1838S he succeeded to a part 

ship in the business, and at once set to work 1 
develop improvements ure He 
nvented several patterns of eels, and it i tate | that 
e was the first to p1 onvexr 
vhee 





ENGINEERS’ SOCIETY OF WESTERN PENNSYI 
VANTA.—At the regular meeting on Feb. 20, Mr. Chas 


pape on *Ele« riecal Systems of 


I’, Scott presented 





Distribution,’’ illustrated by diagrams and experiments 








Which evoked onsiderabl discussion 
At the meeting of the Chemieal Section on Feb 
“4. Mr. R. N. Clark read a paper on “*The Chemistry 
f Gold pe-ial attention to roisi- 
g ph extraction of gold by chlorine 
broma and evanide solutions, and also in regard to 
the interference of acid and alkaline waters in = all 





isunl methods. His remarks were concluded by ref 
erence to the chlorinating system used at the Tread 
well mill in Alaska: and the adoption of the Malloy 
lorado 
Daniel Carhart, Secy 
ASSOCIATION OF ENGINEERS OF VIRGINIA 
At the Wentworth gave 


a description of 


process for cyanide, now being used in C 


meeting on Feb. 28 Mr. CC. C 
‘Rapid Methods of Highway Bridge 
Designing 1 preliminary esti- 
prepared, and the working 


shop with very little 





deloy Tables wer: eX hited] eivin W rhts 
russes of ious f s f ven lengths and pat 
loads, of beams f« given widths, panel lengths 
nd floor loads, nd of bracing for g ven snans nd 
vidths i Iso showed s n sheet blinks. giving 
fo he various forms of trusses the strain on each 
member by simple multinli ion by the assumed dead 
nd live load ] panel 1 bles of sections from 
which the pproximate section for each chord. post or 
t iT e chosen when the strain is determined. Mr 
Col n gave a verbal repo from th *State toad 
Law Committee’ stating tha ilthough the bill dd 
1 pass the legis] wre 1 be well ¢ sidered 


and wonld probably be brought up again 

The subject announced for the next informal meet 
ing, to he held March 21, is ‘Blast Furnace Con 
ion.”’ to be opened b Mr. Rubens P. Patter 
SOI John A. Pilcher, Seey 
CIVIL ENGINEERS’ SOCIETY OF ST. PAUL.—At 
he regular meeting on March 5, Mr. G. J. A. Morris 
Handling 


nhotographs, ete 


read a paper on “Coal Docks and Coal 


Piants,’’ illustrated by maps, plans, 














of the belt railway and coal dock of the Northwestern 
Coal Ry. now being bnilt t Superior. and. of 
various excavating, conveying and coal honilng de 
vices. A belt line is projected to intersect the six rail 
wavy lines entering Duluth and Superior. A dock is to 
‘be ‘forms 1 by filling to an average depth of 10 ft. a 
of more than 75 acres: to be bounded by cribs of 
s 12 1Z is.. hemmed in by a row of 60-ft piles 
( tft. a tc. to ¢ The « is are 22 ft. deep, 24 
ft. wide and are sunk in 250 ft. sections with material 
principally sand) raised by a hydraulic dredge, capable 
{ ving at least 00 ecu. vds. of solid matter per 
’ rhe dredge consists of two scows of 514 ft. draf 
ed by a hinge joint The end of the 20-in. su 
pipe ving a revolving « Cl 1 masticate 
ming 3 s way except solid ro range verti 
8 ft. and horizontally 80 ft. by the swinging of 
5 ller scow, the main boat (95 ft. longer) being 


‘od by fore and aft spuds. If the dredge is 
from the forward spud a range of 150 ft. 
red 4 400-T1IP. engine works the 


is SP- 


centrifugal pump 





1 cutter. Material may be economieally carrie] 
wf throngh the 18-in. delivery pipe. The plan 
f handling the coal on the dock has not been definitely 
fixed C. TI. Annan, Seey 
NATIONAL ELECTRIC LIGHT ASSOCIATION. 
Pihve 1 meeting was held a hington, D. C., 
i 27 and 28, March 1 and 2, 1894. The meeting on 
Feb. 27 was opened by an address by Mr. FE. A. Arm 


president of the 


on of Camden, N. J issociation 


finance committee showed the asso 
ion to be in a satisfactory condition. The repor 


nittee on relations between m inufucturers 


ent stati ompanies showed the situation to 
nged. and referred to the specious arguments 
e mannfacturers in urging the establish 





March 15. 1894. 


went of municipal plants. Dr. Gatling, Pre-ident of 
the American Inventors’ Association, was introduced 
by Mr. Armstrong and made a brief address on the 
growth of the patent system and the necessity of 
protecting the rights of inventors. The report of the 
committee on data (reprinted elsewhere in this issue) 
wave an average of 7 Ibs. of coal per HP., but the 
discussion showed that in some of the newer stations, 
The report 
referred to the difficulty of obtaining information from 
the companies. A paper was read on “Faults Incident 
to the Protection of Lighting and Power Circuits.’’ In 
the discussion reference was made to excessive 
currents passing without blowing out the fuse. Dr. 
T. ©. Mendenhall, of the Coast and Geodetic Survey. 
wddressed the meeting, and a resolution was passed 


with good coal, it is 4 lbs. or even lower. 


favoring the passage of the act legalizing the electrical 
units adapted at the Engineering Congress, in Chi 
paper on “The Tm 
portance of a Complete Metallie Cirenit for Electric 
Railways’? was read by J. H. Vail. and was. dis- 


cussed. It is reprinted on another 


ego, last 


year. On Feb. 28 a 


page. There wis 
mileo discussion on storage batteries and the Howard 
ipenndescent are lamp 

On Mareh 1 the first paper read was one by A. B 
“The of Switchboards fo: 


Modern Central Stations,”’ and this was followed bv 


Herrick on Development 
one on “The Two-Phase and Three-Phase Systems.’ 
by (. BF. Seott. over which there was considerable dis 
cussion. The report of the committee on the rating 
of sre lamps referred to the difficultv. if not im 
of iumination 
with anv degree of accurnev The revort of the eom 
for eleetries] 


md operation wos adopted 


possibfity. of measuring the degre 








mittee on standard rniles construction 
with some changes, On 
March 2 the subiects for discussion were “Are Tights 
on Tneandescent Circuits’ and “Meters vs. Flat Rates."' 
follows 


H. Wil 


Officers for the ensuing vear were elected a 

President, M. 7. F 

merdne and Frederte Nicholl 
WESTERN RAITAVAY CLUTR At the 


meeting on 


Feb, 20 the committee on shop tests mode a renort 

ne ut the mnortint praetieadt Ivantages of 
sie) sts, and Professor Goss, of Purdue Tnivorsity. de 
scribed the want fitted un in the Inboratorv for that 

- eh’ ntant in Wd ¢ the lnexamotive was 
recently destroved by fire. Tt is exnected that the nlant 
wil he rebnilt by ext snmme md that a braneh track 
will be bntlt so thot anv eicht-wheoel aneine can he mn 
] » the bnilding and tested. Tt may also he so arranged 
t engines with six and efght connled wheels enn he 
tested but to do this some onts'de sid will be required 
The matter was disenssed as follows: 


Mr. Rhodes: We have disenssed at different times 


importance of properly ecounter-halancing engines 
When an engine slips the man who is on the engine 
doesn't like it the master mechanie who hears it 
doesn’t ke it. and T think that the tests at Purdne 


plainly why thev do not like it 
TI reason is that when the engit a is slinning t+ may 
he going 60. 70 or SO miles an hone. and under those 


eonditions the engine is lifted. and comes down with a 


tremendous blew on the rail Tf this recurs on on 
rida the strains produced sre dange NS 

Fortunately there is a practical cheek to the slipping 
for the engine gets to riding so hadtv that it frightens 
+7 


engineman, and he shuts off: but T do not helieve hy 


fully reslizes the damage eansed to the eng'ne and 





{ k when the engine is slipping 
MI Rar This matte ¢- shon 9 sameth 
wonld, of conrs rradnually develop. For instances 
if the most important anestions before railways is< 
} elative cost of running a train at 20 miles and at 6a 
miles an hour. A shop test oneht to be able to hand 
2 qnestion of that kind Another question is Tow 
oe is if profit ible to rnn an engine and let if remain 
out of the shon? For example. we have an engine that 
has been running two vears. It is beg’nning to get in 


pretty bad shane. but is still able to do a fair dav's 
work Now, 


of the shop and then tested at the end of two vears. in 


if this engine was tested when it eame out 


er to determine fuel 


Vyt ’ 
oO 


economy, there might he some 
ing tained that would be sunremely i 


interesting 
Mr. Barnes: Tt onght not to be said that shop tests 
practical 


tre not 


When the engine at Purdue ts 





ning you ean get aronnd it and see how things worl 
Any man who has ever heen un’er that engine when It is 
running will know why frames and guides break 1 
think a great manv of us will be interested in Seeing 


zines equipped with our pet deviees running at 
& speed equivalent to 69 miles an hour wh 





» standing 


still, if T mav speak thus: in this way learn 


we would 
more than on any road test. 

After considerable diseussion, a eommiitee Was ap 
pointed by the chairman to present the subject to th 
freneral Managers’ Asso Chieago, and write 
the committee appointed on this subject br the Master 
Mechanics’ strong indorsement of the 
scheme for assisting in getting facilities that will enable 
the railways to leave anv engine at the wniversitv. The 
following members 


intion of 


Association 4 





were selected as 9 


eommittee: 
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ontrolied by the International Cooling Co. 
no brine is used. The ammonia under a pressure of 
150 Ibs. goes out in one pipe at ordinary tempera- 
e, expands in the cooling coils of the customers’ 
efrigerators, and returns at ordinary temperature 
the central station. The pipes require no insula- 
on and the ammonia preserves the interior from 
rrosion. The customers obtain the dry refrigera- 
m and close regulation temperature, which are 
feature of mechanical refrigeration, and are saved 


now so common ihn 





£000 Tbs. 
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enver elevator 
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SeTV1ee, 


cof handling ice. <A 


economies due to eon 


+ ae 


service 





ce if wonder to 
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W hen 
und a direct 


tes. Passenger elevators lifting i 


. 1} } ie 
rticailyv at 1 rate oO 


visitors 


outcome of 


ruction and life in the 


t the time 


‘entration of plant 


sume 


in the high build- 


American cities is a never- 


from across 
considered it is a 
modern 
United 
load of 


f 400 ft. per min- 


te, or nearly five miles per hour, are now in quite 


miiny of the uewer build 
1 series rt elevators two ¢ 
OXNDLrEeSs elevators making no 
the seventh or eighth 
ling ix reached It is not alte 


niment: 
miitientia 


the United States to realize 


THLE 


use. And not satisfied 


voon the yp 
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esent 


story of 2 


even with this 
equipped 
which 
stop ut all 
high office 


pleasant 


ings are 


Ww more of 


gether 


rush” of lusiness life 
that this saving of 


Ww ose ds of time is intended to meet an ex- 
v inund from the tenants f these high 
ling And among e chief inducements held 
to the occupants ol lately Constructed office 
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ked hey some obstacle ~ 
Which long remains 

and describe on another p 
li deviee, seemingly unimpo 


perhaps 


1 that 


open the way to g 


It is now 
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insurmountable. We 


ing netice, in line 


e tive high-speed 
not have to wait 
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ds of our grand- 


taste 


mow, TOr its 


‘he success of great enterprises depends on small 


indust 





yo may be 
ecmingly trivial, 
illus- 
ge of this 


ssuce a 
riant, but which 
reat advancement 
under- 


PenePrALLY 


SLOOE every Increase in steam pressures Meas 
ree inerease in the possible economy of the 
eam engine, The limit of pressures in use in ad- 
inced practice at the presen me is about 200 
bs. The sectional steam lx and the quadruple 
xpansion engine make possible the use of consid- 
bly higher pressure; but enginecrs generally are 
rful that with steam at temperatures due to 
ssures much greater tha re now cyl 
der lubrication would be ditheult and uncertain, 
heat d my the ed as a lubricant. 

In graph howeve ve hay \ ice a material 
fyi tL as 
tht he 
yet is 

} nereasing 
tiese 

‘ pulp 

it aphite 

» Its vr \ al lubrication of 
lers is something new l s within our 
owledge that 2 locomotive has recently been run 
r sey months without of oil in the eyl 
iders, a mixture of graphite suspended in water 
ing fed to the evlinders and ping the rubbing 





in perfeet order, 








ces 
I device illustrated on another page obviates 

J ms to this method, however, by feeding the 
eraphit sa a powder I sight chambet 
flow of the auphite may tched and regu 

It m be said tha dry powder would 

x” more liable to clog and interrupt the lubrication 
han a liquid oil; but on the other hand, it is 
timed that when once introduced between rubbing 
surfaces graphite is more persistent and lasting 


han any oil. 
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The new device 
promise and lik 


further advancement 


published 1 nnuotper 


ely to 





ly appears to 
be an important 
stenm engineer 


“The 


mulMMo on 


March Lo, reva. 


Importance of a Complete Metallic Return System 


for Electrie Railways” discusses a subject whose 


importance is just coming to be realized by those 
in charge of water supply systems as well as by 
those work, 
installed according to or- 

methods in city streets, means the destrue- 
tion of water and lead 
lead-covered cables in eleetrical subways, 


he faet cannot 


engaged in electrical If the operation 


of an electric railway, 
dinary 


gis mains, service pipes 
and then 


by come 


generally known any too 
quickly. At present the case stands about as fol- 
lows: When the system of electric railways now 


} 


in general use in this country first began to be in 
stalled, every one supposed that thing 
earth return 
Telegraph and telephone wires hail always 


the proper 


to do was to rely on the to carry the 
current. 
been grounded, and we believe the general opinio 
that if the return current was carried 
from the rails to damp soil, the earth would con 
duct it 


Was once 


back to the power station with practieally 
no loss. 

The first trouble experienced was with the 
phone circuits. 


tele- 
It was immediately found that the 
heavy return current of the electric lines was ruin- 
us to telephone service where a ground return was 
used. The which 
promptly decided that nobody could lawfully elaim 
earth. Any 
chose might use the earth as one side of an electrie 
and if the 


he weaker, so much 


matter was taken into the courts, 


exclusive possession of the one who 


cireuit: 


Strong 


the 


currents with 


ower of 


interfered 
worse for the 
the weaker. 

> 


So the telephone companies adopted the metatlie 


return system and the electrie railways went on 
burying “ground plates” and old iron underneath 
their tracks and connecting their rails to water 


mains along the line. As the amount of current 
sent out by the power stations increased, evidenees 
hegan to appear that the return current was en 
considerable i 
earth. ‘The 


se service pipes was manifes’. 


countering 


the 


resistanee in its passage 
through presenee of electricity on 


Work 





vater and 


men jointing up water mains received electric 
shocks, and sparks passed as the mains were 
brought together sufficient to set the jute pack- 


ing on fire. A few managers of electric roads found 
that a considerable portion of the energy developed 
hy their station was being spent in foreing the re- 
turn current through 


lntil two 


the resistanee cnceountered, 


about years ago, however, none appears 
that this return 
uny injury to the water 


that a 


» have realized 


current might do 


und gas mains in the 
these 
mains Was in progress seems to have been wholly 
indreamed of. For the last 
electrolytic 


and 


PaAata: 
sireets: 


Wholesale destruction of 


1S months, how. ver, 
and 
innins have been reported from every quarter, a d 


ustances of action On gas water 


HilVe hecome LO 


humerous that 


abnormal 


they Cah Ho 


louger 


idered phenomena of probably in- 


be Conus 


requent oecurrence, as was said of th incidents 


Nrst reported, On the contrary, it s now nbso- 


railway 


lutely certain that the presence of eleetri 


sround currents endangers the whole network of 
is and water mains beneath city streets. Llow 

creat the danger is no one ean say at present, for 
he mischief which has been done is only now com 
ne to light, and the action of the ground current 
Ne certain that only an expert ean 

- | damage ill be done. It ‘s 

ss] ‘ lulbage lready done has been 

verestimmited, and it is eert tinly to be hoped that 
his will prove to be the case. On the other hand, 
s possible that the depredations and damage 


Heen Lome on 


very much more generally and 
iversially than has been suspected, 
- 
fo the practical question what can be done to 
emedy further trouble, electricians reply that the 


roper measure is to provide a complete metallie re 
for all electric railways, as described 

Whether prevent a 
current from the 


track to adjacent water mains seen, 
the re- 


urn system 


column, this will 


another 


certain amount of from leaking 
remains to be 
the bulk of 
turn current is carried over the railway company’s 
wh wires, the bulk of injury to other underground 
structures will be prevented. 

Now that the 


taken in granting franchises 


hut it is, of course, true that if 


should be 
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danger is known, 
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specify that an ample metallic insulated return cir the potential to 500 volts. The locomotive would En: ¥i € all 











cuit must be provid:d, and that the company must take the current at this potential from the wire athe ot tise ccicea woes Ca a e “e" 
be responsible for all damages done by its current nd would use it to drive a synchronous alternating Licotiniieie tack tio:w ‘i cs ” : ae popu 
to metalwork in streets or buildings. It is not so Current motor, which would drive in turn a direct helief that with clectricite » ; a counties 
easy to deal with lines already constructed, ‘That a current dynamo. The current from this dynamo Sut turning w to ai ’ rs & ot e ) 
metallic path for the return current must be pro- drives eleetrie motors on the car axles lo secure ry adi he nae elw ¢ od ii t ' = : aineaiiad 
vided on such roads to prevent further da certain electrical advantages he would use sepa- stand d places } pr “a 
appears evident; but who is to foot the bills for the rite dynamo to excite the field magnet- f the : 1 cad re n rieitt : UY ‘a 
injury already done? That this question must I | machines, driving it from the armatut ul i ves. Where g ‘ wers vailal 
ed by the courts appears certain: and on the the synchronous motor. eee an + : 
of things it would look as if el-etrie railways Certainly Mr. Leonard’s system ean bett Ly ' “ aad on ; 


were aus responsible for damage done by the claim to simplicity than the complicated If ‘ in 


wandering currents which they have turned into vention described above, and yet it seems to leav est ’ 
. . 2 ‘ > ‘ ‘) ‘ t t 
the ground as 2 man would be vho should turn something to be desired in this direction 1x- 


a stream of water or corrosive gas into the eartl unining Mr. Leonard’s scheme in detail and count- 


“ { land ; 
. re E 5 ‘ 7 oO elec ( eu é ns! rs o 
and thereby injure his neighbor's property. “The ng from the original source of power to the final +] } } 
y } 7 ; i : : c . 4 eC motive n } it 
situation is not a comforting one for managers an pplication to the driving wheels, we find the l 
ul powell ign ‘ . ~ cos tr oO ra 
. . . 1} B . I ! l t , , , 
stockholders of electrie railway companies to face; following transformation: (1) Mechanie: powe to para ct ei 
. } rua V Thien . roe I Syste mi] t 
but faced it must be electric current at 1,000 volts; (2) 1,000) volt cur- } 
; ’ = tround h pres ) ) . 
rer to 20,000 volt current; (5) 20.000 volt current 
= [he eat nower hy . ' ‘ , ' 
i £ t I I oO eve \ g r 


RECENT SCHEMES FOR ELECTRIC LOCO 


MOTIVES. to mechanical power; (5) me ch tical power to Zoo vill a « ‘i qd 
! volt «direct current; (6) 250 volt dircelt current to ee . ; 
The faet has reeently beet minently brought . Inieally there, where locomotive luel 1s el 
: — : a a Se ee unently brou mechanical power. Here is a chain of six trans : 
forward that the locomotive generates power at a . . ; eal e done econonnecany | r iI I 


9 DOO volt current; (4) 500 volt alternating curre 











ormations. every one of which involves a certa , > 
law annallon fieat coat thi anv stationary tean a : nlaces f recent scheme f ‘ erente ' ‘ a 
ot. ae ; wesediinn vores hie percentage of loss; and besides this Mr. Leonard ; ; 
power plant in existence A rough es'imat: : ] 9 | ] ah 1 ported Trom Canad I s reported ha e 
stimates a loss of 20 n the line wir The ad pete aes : ; a 
shows that a stationary steam power plan mare ae ; ii ‘ ; Canfdian Pacifie Ry s considering tl operation 
: ites of eleetmiec traction on steunm 1! \ Vs fay . = . 7 
has aéefirst cost tive to ten times as yereat ; ' ° ; ff one of 1ts mountal visions Dy electric motors. 
vreat stress on the saving to b Hheetcod u . 
. , | +; r | 
per horse power as the eost of «a modern lo , 7 ee s ; Che consumption of i iuling trains the 
eoun oO he sUuperio eco yah Stalio E 
‘omotive. These figures have «a most importa : , . : heavy grades is very great. Abundant water power 
comotive | ( ; ¢ <r ' I steam engines us compared With the locome , ss } } f 
bearing on the question which has been so mueh ‘ s available long nt the e 
S a, ; ; : But when the current from the stationary plant has : ee ; : 
discussed. whether the cleetrie motor can eeonomi- 5 sailadene Aalbers lala ae ad laime hat the opera‘ing st when onee the svs 
all he substitute for the cte loeomotive Al) s tem was ins 1 x } on ema The 
eally be substituted fo 1e steam locomotive, Ay at . 1 Was 1 | v r 
: ting a tax fron , the net power «availa t 
y } { . \ t : rt ] ale ¥ P a ; Bd - s 
"On me ste] im ¢ vunee will wave ic) be . . . I ine Ss ytiie i eontirm on: bu Ss none the 
parently a long ep ine vdvat : li h ) ar ketees abinea ak Mie bid i Mbaiied Ge tieed rcks rma ! : 
§ e] \ , hiers of st? onar rs ible engines ‘ ee a ‘ ecce af nterest ~ pen DA in n f j ‘ 
taken by builder RCE une Mid engimes, venerated at the station. In addition to this, it is’ es S ? 
ind they will have to copy some features of docomo ; Nrogress 
: ; ; F ‘ “ = er to be proved hat : Stationary steam power _ ; . ; 
tive practice before they can successfully attempt P ae oe ea toe show Another field ‘ the electr 
. th «lriy “ elee rie frenerautors ‘ hoy 
to distribute electric power for use on railways now ss seen ‘eeplianca line » fuel consumption pet s to be st ¢ q © with his gras the 
operated bv lo oti S ; ; Weration of evated railwavs. Certainly oO i 
perated ee iene orsepower-hour over that which is now realized deat ae 1? ; 7 
ies if these faets j s interestin te note 3 Z : P ion of th ntr NY > - 4 q" mibi 
In view of tl fa t interesting , as nm the locomotive. Present experience seems : l he In — al R R, n 
1 att > OF ‘LLOSITY some ot The strenuous a 1 . . . ‘ AXPosition, proved The fensSppOLiity f <ystem 
Hh el , eu : - . a5 show heat he uneven loading cuts dow stenim ' i me 
te ts which sare being n to put electricit in . } : t is only the poin f IMparative mv th 3 
emp 1 ! , irae - ] 1 # onomy y materially and makes ji impossible ; . po I nga 
x} e to col te with steam, e s' astounding ; . ; still in doubt. and the pro! vilities seen » be tl 
ape te oe _— 1 stean i “a S * 9 realize any such economy as is secured by marin : oubt, , he | ibilitic 
effort in this direction is reported fron rance, : ' 1 the system is about or e div g ne I r 
. : gines, pumping engines or engines driving tex'il 
where one Monsieur Heilmann has associated him vords, very small power units can cert 


if s4) . ‘ N Pv.) % © ity lay i Mera tec ore een miecalic hy tctrib ha 
self with Mr. C. BE. L. Brown, well Known in el As excellent evidence on this point, reference erated mo nically iting 
‘ieal circles These two i entors ve uilt a . . — rh er lectriecallv from n'ral I V ith 
trieal cirel Ch vo invel ha built: may be made to the table in another column, wher ver electrically fron n‘ral s W 











locomotive’ which can be briefly described as a this Pekan -feont a tases amen of clnettie Haiies rge power units s more ynomica g r 
complete electric power station on wheels. More in sake fai ive . Che apices e econom f aj) the power on the spot. Just where t dividing 
detail the machinery on this remarkable locomotive oh tabulate wie ‘es aa ly 91.7 wath line is to be drawn will depend on e cireun 
consists of (1) i Stationary boiler G ft } n 1 ‘a ? 7 ; sd orreanhe ee st sfances } partieu r ¢ = 
diameter and 26 ft. long: (2) a) eross-compou ae oa ss i | , ee } ; rae Ot urs s I rel hey t “I 

ize efher m ho he steam plant of about G6! Ibs 
steam engine of 600 TIP. placed crosswise of the is coli naw: hopdbniwde Moe Pho. boat deoncmy if motive power is far from being sole reason 
irs. (3) six-pole dynamo absorbing the power enorted aie only 208 watt-hours pb Hy ‘inal r fav ng electri l“o levated 1 vs el 
from the engine and generating electric current; (4) PREECE SAE OP Cpe a per ric motors save the dust, smoke and gases of the 
: ee eS OF The Sane Ree king rs power-hy Phese mparisons betwen © mROEEV cl S noisy; 
eurrent Trom \ 1 ’ -) depend 20 itt-hours ;: rse Wer ours are base on the moto led s 2 ; 
HP. dynamo furnishing current to exeite the larg suavennhtonn that dhe: Saloon Nona the: Gnaine: el hose weight becomes available f I 

LVL 6) a 20-HP steam noine » Pi The as 10: an ‘ - tha age , } lv n will Much has been s 0 ~ elec 
small dynamo OF course his is nis “census wean : trie motor for verv high-speed SeTYV es 
vy heads of families,” so to speak; the total amount Now a laree un] € teats of locomotives have inlly built railways and th bsenece of cipro 
fomachinery and attachments included under each showed that he coal consumption per indieated g parts Is rtain favor tu At ft 
rend omay be eadily magined. ‘This machin horsepower-li si, n 3 to 6 Ibs In ot Sal S s : m loco 
veighs 110 tons | told d aceording to The words, the range l conomy ese loco- ve iS |] sell b Ov 

baat Ebene I 1 recent test it proved itself able to notive practice 3 etween the verag and the ark f 100 mil per | t nd were tl est e 

i 1 train weighing S5 tons, or about the weight vest fuel economy stationary engines in electric <imeering tale ivailable set to desig steum 
ft two fair-sized American Pullman o Wagner vhtinge service ; ymotiy t r tinuously t this gl 
irs up era f OS at 35 miles pi hour. O I creat improvements in the speeds, 1t seems «de trabl cou 

evel speed a little short of 50 miles p hour nomy of eleetrie plants will be effeeted in the esig ’ 1 sl g eating 3 

was attained, About four men appears to be the futm but tl omotive economy may, and ‘Sch careful balancing that tl chest s] v 
smallest force with which this machine can be loubtless will, be much improved, for the possibil- e b prop by tl idvocate ectric 
yperated successfully. Durin he tests less ties in that direction are quite as promising as they zh-speed railways might safely be miintain 

han nine men were required, re for the improvement of stationary plants. , 

We ean boast of ne such stupendous display of One of the chief grounds on which the popular first 1 , ( riding 
venuity carried into actual execution on this side pelief in electrie traction rests is the faet that for i 
of the water; but oceasionally some of the electrical street car service the eleetrie 1 has displaced Biss — ™ S : e I — eg 
nvineers who are anxious 1 have the ra vays the umm locomotives \\ re formerly con- , on = : 14) ; {9 r 
orsake the locomotive and lopt eleetrici tak siderably sed on elty | ‘ban railways, es- ; 8 ft. long ted b w 
ision to explain how 1 t done At the pecially i the South Du as a good reason s e Ww : : f 1 ) 

ist meeting of the American Institute of Electri rv this chang Putting miniature locomotive at 22 . e rifled part, each .41° 
I neers, Mr. Il. Ward 1 ird read pity k , rus rat low speeds was like se me a pow ge vy ‘ e 
iene] Ilow SI 1 We Ope 1 Kleetr Rail eag ! 0 doa dwart work SI I's pac I a 3 Stima 

vay Extending TOO) Mile from the Do St Beeause a steam engine capable of generating 200 eis saan 

ion?” Briefly told, he would generace single HP. | doing work fot 33 1 20 HP. on Se aes 100 ft.-tons; and men a 
phits aiternating current of 1.000) volts a thie Wis net tally required was displaced y 20-HP. a : or ti <a fae a ~ ; 
power station, transform it by step-up transformers — e¢lecirie motor, it docs not follow that electricity can f gn mit f sted at N 


to BO.QOO volts, and send it out over e line, 10  eeonomiecally isplace the fast express locomotives York Indian H . 


step-down transformers located at intervals of about of the present day, generating continuously nearly tio \ e tests of ew 6 iber nav 


two miles along the traek These wonld reduce Linwe TEP - 
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placed in position and exploded by the wheels of a 
passing train when the signal it represents is set at 
“danger.”’ Further, in case the signal is returned to 
the clear position before the train passes the torpedo 
machine, then the torpedo is removed to a_ position 


where it cannet be exploded by passing wheels. I 


ask, How is this ‘automatic’? ? The word seems ¢ 
e to be misapplied. “Automatic’? means self-act:ng. 

ind the torpedo described simply operates with the 
vement of th tomatic torpedo 

is required for distan ign gr a distant signal is 


“danger,’”? con 





‘ ently iteve trains and the 
listan signal fo ithe whole 
mber of them, the first train exploding the detonator 
would leave the remaining trains unprovided wi h 
warning signal, unless the machine was automatic 
The principle of an automat orpedo machine should 
e that the passage of o1 train over It recharges 1 
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(The torpedo-placing machine illustrated in En- 


eineering News of May 2a S91, is automatic, a 


1g placed in position on the rail 





fresh torpedo bel 
when one is exploded. With this single correction, 


our correspondent’s letter appears to be an excel 


lent exposition of sound doctrine regarding thy 


Kid.) 


use 
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WALNUT STREET BRIDGE OVER THE 
SCHUYLKILL RIVER, PHILADELPHIA, 
By Geo. S. Webster, Chief 


Surveys, 


Engineer, Bureau of 


The construction of a highway bridge over the 
Schuylkill River on the line of Walnut St., in Phila 
delphia, had been discussed for many vears, but it 
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wine granite, and are founded on bed rock. 
masonry of the piers mean low water is 
smooth-dressed ashlar and below mean low water 
to a depth of 25 ft. of rock-faced ashlar; the balance 
down to bedrock being coursed rubble. 

In founding the river piers the Robinson coffer- 
dam but 


The 


above 


Was at first tried, Was abandoned after 





FIG.1. THE WALNUT STREET 


Was not until ISSS that any definite steps were 
taken toward actually beginning work. In July. 
ISSS, an ordinance was passed by the city 


councils 





ordering pl: esti- 
submitted to 


Public Works in 


us “o he pr par d and 


mates of made, and these were 


cost 
the councils by the 
October, Mareh and 
July, 1880 ans called for three deck chan- 


nel spans 123 ft. long each, a plate 


Department of 
ISSS, and finally approved in 
! 
‘i 


‘These ] 


girder approach 


¢ 


had 


described «as 


This dam 
follows: <A 
diameter, 
about 4 ft 


them 


briefly 


three failed by 


collapsiliz 
may be eireular 


platform about SO ft. in supported 


upon 
high 
piles of 1 x 


were then prepared for 


piles at an elevation of above 


was first construeted. Squar 


yellow driving 


timber flat on along the 


pine 
iia 3 x 4-in. mid 


and 


by spikir 


lle of one two others along the edges of 


side, 


opposite side, forming a tongue and gr 


ove on 


ww 


formed of 


the third dam the hoop 


dam it was a heavy steel railway rail, 


and in Was the saine as in 


the second, but it also had a number of radial rods 
The was and 
held for nearly an hour beforetcollapsing, but the 


others collapsed before 


in addition first dam pumped out 


being entirely pumped out 


The construction and manner of failing is clearly 
shown in the accompanying illustration, Figs. 2 
and oS. 

After the third failure this form of dam was 
abandoned, and a rectangular frame of 12 x 12-in 
timbers, thoroughly braced = transversely and 


longitudinally, was first sunk, and against the ou 


side piles were driven, similar to those used in the 


previous cases, and the work of constructing the 


the east shore, progressed 


three piers, beginning 
without further trouble. At the 


ar coff 


abandoning 


however, a reclangu 
structed before 
this pier was within the 


used in its Coustruction Was only 6 ins. thick, and 


it leaked o such an eXtent that it could not b 
pumped out. Phe exeavation within this dam was 
therefor mitde by the aid of divers ind 1 wa 
then filled with crete fe 1 considerable beigh 
nubove the reek bottom Lhe coheret Sed wis 


mixed by measurement, in the pro 


Portland 





cement, 144 par 


and O parts quarried hard stone, broken to pass a 
2-in. ring In any direction 


The cement and sand having been first mixed dry, 


the final mixture was broken 


Tbbitale yy placing the 


stone and cement j ilternate layers, dampening 
the mass with water and turning it over with 


shovels. Aft thorough mixing it was tied up it 


coarse sacks and lowered to the diver, who de 
vosited them in layers, arranged to bond like bricks 
na wall. The sacks were afterward cut by the 
diver, and the ooze was sufficient to cement the 
whole into a compact mass, reducing the loss of 
ement by washing out, to a minimum. The dam 
was afterward pumped out and the balance of the 
masonry completed without troublk 

The m 1 auppreacnes CONSIST of four ies f 
plate girders, spaced 16 ft. between centers I 
rirders rest directly upon eolummns supported or 
masonry piers. These piers, when adj I i 
railway, wer uit rectangular in form, en: ir 





ROBINSON 


and 
the 
was 


and a plate girder 
1.064 ft. 


the 


2,015 ft. long on the west 
earth embankment approach jong on 
east. The 
$900,000. 

Fig. 1 is a perspective view of 
from a photograph. The 
123 ft 
ters, and each consists of four Pratt trusses placed 
16 ft These trusses are 17 ft. high 
hetween centers of chord pins and are divided into 
eight 15-ft. panels, The piers are built of Brandy- 


estimated cost of bridge 
the compl ted 
river spans 
hetween 


three 


bridge, 


rest on masonry piers apart cen 


apart ¢. to ¢, 


1889 F 


COFFER DAM AT WALNUT STREET BRIDGE 


the 
These 

the 
rock 
mud overlying 


bot- 


each pile. The top ends were squared off and 
bottom ends were pointed to a wedge 
piles were then toge: her 
edge of the circular platform and 
Mr. Robinson's that the 
the rock would hold the piles in position at the 


shape 


driven close against 
down to 
idea was 
tom, and if the top ends were held by an outside 
hoop, the dam 
bracing to resist collapsing pressurt 

Tn the first trial the hoop was made of boiler 


iron some 4 ft, or width, In the second 


would be secure without internal 


more 1D 


» After Water W 


wide at th 
top, and from 


other places 


and were 6 ft 
to 64 ft. long on 


ing four columns 
tom, from 541% ft 
15 to 18 ft. in total height. In 
piers $ ft. square at top, 
bottom and 14 ft. in height. Some of 


have s formed of piles and 


were 6 ft. square at 
these piers 
platform, 
founded 
have 


upset 


or 


foundation 
ithers with platf 
1 


gravel an 


rm only, while a few art 
ock bottom. AIl the 
supported four 14 ins 


npon pliers 


for each column 


anchor bolts from 10 to 11 ft. long built in them 


Across the four lines of plate girders of the ap 








2°21 
proach spans and the upper chords of the truss 
pans, 1o-in. I-beams, 52 ft. long, are placed trans 
versely. These beams are in three lengths each, the 
middle Jength weighing 145 Ibs. per yd., and the 

er ones 125 lbs. per vd The ends overhang the 
enter of the outer girders 2 ft. They are spaced 
. ft. between centers longitudinally, and are con- 


nected together by splice plates, but are not at- 


ached to the supporting girders and trusses, except 





4 q 
+ -—- + 
tome 
‘ 
‘ 
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ety te 
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8 ft. longitudinally. In paving the driveway the 
iron deck was first covered with bituminous con- 
erete, and upon this granite blocks 21% to 3% ins. 
wide, 5 to 7 ins. long, and 644 to 7 ins. deep were 
then bedded in Portland cement conerete, with peb- 
nitch joints. The sidewalks were paved 
with Stuart's granolithie paving. The expansion 
and contraction of the trusses are provided for by 
expansion joints in the sidewalk and driveway 


ble and 


re Sarpreote DD +h 
Cranolittic CONCER, c 4 


Port cet, Concrete 
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FIG. 4. HALF CROSS-SECTION OF RIVER SPAN, SHOWING FLOOR CONSTRUCTION 


by east iron leveling blocks, which drop in and fit 
and also 
jowels passing into corresponding holes in the bot 


rivet heads, which have 


between the 


tom flanges of the I-beams. These Il-beams are 
shown in Fig. 4 

The floor of the driveway consists of nine lines 
f buckled plates ® in. thick, 3 ft. square, buckled 
~ ins., and six lines of flat plates, two adjacent to 
the curbs and the others under the rails of a double- 





rack railway, all stiffened in a longiludinal direc- 
4x2-in. T’s. At a distance of 19 ft. on 
either side of the longitudinal axis, a iron eurb, 
lengths of 9 ft.. and having a flange to 
irry the sidewalk buckle plates, and = seats to 
ends of the sidewalk floor beams, is bolted 
deck. and attached to the 
iter ends of the main floor beams is a continuous 


+ 


tion with 
east 


made in 


‘arry the 


Resting upon 


f-in. Channel as a blocking, and resting upon this 

channel, are placed the sidewalk 

floor beams, one end resting upon and bolted to the 

the and the other end 

I-beam weighing 120 Ibs. per yd., 

the The floor 
¢ 


each of a 6-in. 


and riveted to it 


ast seats on eurb, riveted 


to a 12-in which 
forms a 
for the sidewalks 
weighing 31.4 lbs 


riveted agains 


support for railing. beams 


ehanne!l 


COTSIS! 


per yd., having a 5x 2-in. angle 
its back flush with the top, forming 
a top flange 4 ins. wide. To this flange are attached 
t) their 
the 7-in. channel 3 ft. 


f buckle plates, 


buckle plates, overhanging 
The sidewalk deck is formea 
having the buckle 


stiffened with ‘T-bars. 


ouler ends 
turned down 
The total 
oS ft. between centers of rail 


? 


ward, and are 


width of the deck is 
ng, With a driveway 3S ft. 
10 ft. 


railway 


in clear width, and two 

wide. 
track in 
bearing 


sidewalks each 
The 
formed of 


double the 


stee] 


driveway is 


6-in. side girder rails, 


weighing 7S lbs. per yd., supported upon cast iron 
e bolted to the deck at intervals of 


ehairs, which 





Details of these joints are shown in lig. 5. 
included in the of this 
approaches Widening of 


floors. 
There was 
bridge and its 
Walnut St. from 
kJ) River, from 5v 
removal of a slice of 5 ft. 


construction 
iron the 
Twenty-second St. to the Sehuyl 
to 6O ft., which necessitated the 
from a number of struc 
tures and the shoring and inclosing of all the parts 
left the this 


pertion of Walnut St.; the regrading and repaving 


standing: regrading and repaving of 
of a portion of Twenty-third St., which was raised 
to meet Walnut St.; the regrad- 
ing and repaving of a portion of Twenty-fourth St., 
Which proper head room 
under the iron eastern approach; the regrading and 
repaving of Walnut St.. SO ft. wide, from Thirty- 
second St Thirty-third St.; 


the new grade on 


Was depressed to vive 


westward to nearly 


and the regrading and repaving of a portion of 
Thirty-second St.. which was depressed to give 


proper head room under the 


iron western approach, 
In ail eases the repaving included the driveways, 
curbing. 


sidewalks, the alteration and rebuilding 
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The total length of the bridge and its approaches 
is as follows: 


Feet. 
PIO PIC OR BORNE: fs 55 )Rs.es ede ete caw eReeae 269 
East approach. . 1.4 
West approach . 2015 


Total gi Sie ce, Mercere aloud deals ka kik re en 
The length of the wrought ironwork is 2,408 ft. 
and truss and 39 plate 
girder spans. varying from 2S to 72 ft. in length 
supported upon 135 columns; and its total weight, 
exclusive of the railings, stairs, lamp posts and track 


consists of three spans 


rails, is 10,110,000 Ibs. An ornamental wrought 
iron railing has been erected on the iron super 


structure, and Fig. 6 shows panels of this railing 
on the bridge and on the approaches. Fig. 7 is a 
detail of the stairway construction, showing the 
method of covering the treads with granolithie pav 
ing 

The bridge is lighted by 21 double lamps 
and 21 electric lights carried on ornamontal posts. 
The painting has been done in three colors, viz.: 
Indian red, buff and olive. 

Work July 1, ISSO, and the 
bridge was opened for public use before the stairs 
had been completed, on Sunday, July 16, 1803. ‘Che 
following is a statement of the expenditures up to 
Dee. 31, 18938: 

Ballenger & Co., small piers... 


gas 


Was commenced 


$47,254.04 











I. H. Hathaway & Co., river piers.......... 118.70 .0% 
A. & P. Roberts & Co., iron, east approach... 55,263.00 
Pottsville Bridge Co., iron, west approach... 2.00) 
Rhoads Shee, surface grading.............. AW) 
A. & BP. Roberts & Co., iron, main spans.... 20 
I. H. Hathaway & Co., regrad'ng west ap- 

DEOEEN cic thias) Wedaumed Maes ses ne ee 3.153 
RK. B. Malone & Co., regarding east approach 37,472.84 


«. DP. Grim & Co., drip pans for expansion 
PTR nid Sig G6 ark Vo Sh eS ACS, ww SIO SS 4 ae 209.90 
Wiliam tra east eurb 0 





Wharton, Jr, & Co., 
I. H. Hathaway & Co., dr 

I. H. Hathaway & Co., 
Vuleanite Paving Co... »p 
Benner & Opdyke, raili 
lamps and 


On 
ae) 
LOR ae) 





wae $350,492.00 

SOROS LOND 
BS O00 
3,445.00 


posts. 


Pittsburg Testing Laboratory, inspecting iron 


Thomas N. Wiley, chemical analysis of paint ALD 
Booth, Garrett & Blair, chemical analysis.. L2.W) 
Salaries, masonry and paving imspection.... 12,483.55 
Coat of bridge. ........ iar Sciothinds ava Sharer STOLALS 
The structure was designed to earry in addition 
to its own weight, a uniform live load of 100 Ibs. 


per sq. ft. over its entire surfaee, and the driveway 
tested for four lines 
of wagon travel of four tons per axle. The plans 
Were prepared by the Depart- 
ment of Public Works, Bureau of Surveys, of Phil 


adelphia. 


floor system was in addition 


und specifications 
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For Approaches. 


of the old sewers on Walnut St. and Twenty-fourth 
and Thirty-second Sts. uso included a 
new sewer, extending from Thirty-first St. to the 
Schuylkill River, and 36 down for the 
drainage-of the deck, carried by the iron superstruc- 
ture. ‘These spouts are made of 6-in. wrought iron 
pipes, inclosed in S-in. wrought iron pipes. By this 
means “an air space is provided around the inclosed 
spout as a precaution against fr ezing. 


There was ¢ 






spouts 


down 


RAILING ON MAIN SPAN AND APPROACHES 


W. G. R. writes from Troy, N. Y., that ‘““A German, 
tall, good looking, wearing glasses and talking glibly, 
has been ‘working’ the engineers in that vicinity re- 
cently.’” ‘This correspondence is confirmed by that of 
other engineers in Albany, Syracuse and Binghamton. 
“Dead beats’? are so rare among engineers that their 
chances of suecess are unusually good, and we publish 
this notice for the benefit of possible victims, whom 
we caution against len@ling money or their cards to 


strangers not properly vouched for 
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IMPORTANCE OF COMPLETE METALLIC 
CIRCUITS FOR ELECTRIC RAILWAYS. 


By J. H. Vail, M. Inst. Elec. E.* 


In the early days of electric railway cons:ruction 
two distinctly different systems were devised and com 
peted for public favor, the one being the overhead 
double trolley system, affording a complete metallic 
circuit for the outgoing and return of the electric cur- 
rent, and the other being the single trolley system. 
using the track and earth as a common conductor for 
one side of the circuit, and the trolley wire and paral- 
lel mains for the opposite side. The double trolley 
system was found impracticable of operation in muny 
of its details, and the single trolley, beeause of its 
simplicity and convenience, 
in public 


has made rapid advances 
favor. It has depended largely upon the 
earth and buried pipe systems for completing the cir- 
cuit. 

Many devices for making the track and earth corn- 
bined a more complete and low resistance circuit have 
been resorted to, such as burying copper or iron 
plates, old rails or old car wheels, and connecting 
them to the track; or at frequent intervals driving iron 
rods down in the earth and connecting by wires to 
track; or by making actual wires 


connection with 


from tracks to gas and water pipe systems. Also, for 


K 





Fig. 7. Detail of Stairway With Granolithic Paved 
Treads, Walnut St. Bridge 


supposed reinforcement of the track, we have used a 
bare wire of iron or copper, buried in the earth, laid 
parallel to the track, and connected at frequent inter 
vals; also the supposed electrical connection of rails 
at joints, by bond wires of iron or copper, only hav 
ing a small fractional part of the capacity of the rail 
as a conductor. 

In the early days of electric railway construction it 
was assumed by experts that the earth and the buried 
pipe systems would, when combined, form an ample 
return for the electric current. But the experts did 
not fully appreciate the immense quantities of current 
that would be earried, and did not 
currents, when disseminated, 


foresee that these 
would produce the ser- 
ious results that have been caused by electrolytic ac 
systems of buried in the earth and 
Earth conductivity has 
Iron and lead pipes, being bet 
ter conductors than earth, must of necessity carry the 
current, if no superior path is offered by the method 
of construction. The natural moisture of the earth 
hastens the destructive electrolytic action of the cur 


tion on pipes 


owned by other companies. 


been overestimated. 


rent on these pipes, and in some soils electrolysis is 
more rapid than in others, the rap.dity of action de 
pending upon the chemical 
It has been found that 


constituents of 
illuminating gas leakage held 
in such soils as underlie the cities of New York, 
Brooklyn, Philadelphia and elsewhere, hasten 
electrolytic action. The methods of work are still in 
vogue, as current specifications for mew construction 
sent out by prominent companies prove. Simply for 
the sake of fixing the evidence on your memory, I will 
mention seven instances of electrolytic action of rail 
Way currents on gas and water pipes, in different 


the soil 


Soston, 


cities. 

1. A section of iron water pipes shows complete pet 
foration, caused in four weeks’ time. The lead cover 
ing of telephone cables also shows serious damage. A 
large number of additional items will be found in the 
report to Board of Eleetric Subways. 

2. A plumber in a city in Pennsylvania was repairing 
a water pipe in a house, and on breaking joint, an 
electric are formed across the separating ends of the 
pipe. This house was not in the direct path of the 
railway circuit. Investigation followed, proving be 
yond question the insufficient electric conductivity of 
the track system; also that the earth did not afford a 
good return, though the tracks were well grounded. It 
was found that the railway current was traveling all 
pipe systems in its effort to complete the circuit to the 
dynamos in the power station. Actual tests were here 


* Condensed from a_ paper read at the convention of 
the National Electric Light Association at Washington, 
D. C. « 
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made by an expert using standard instruments. From 
135 readings of ampere meter it was found that the 
feed water pipes leading into the station carrjed an 
average current of 93 amperes. Further careful test 
proved that with 25 cars in operation on the system, 
40° of the total current was carried on the under- 
ground pipe systems. 

3. After a fire in the basement of a house, investiga 
tion showed that the current of the electric railway 
system had been carried along the iron water pipe, 
and that probably by vibration, causing the pipes:to 
come in contact, an are was formed between the water 
pipe and gas pipe, burning a hole through the gas pipe, 
und thus set fire to the gas. 

+. Tests show the electric railway current present on 
the water pipes. In the generating station the fireman 
vets a shock when he opens the furnace doors of his 
boiler with the bare hand. 
>. A test recently made by an expert engineer de- 
veloped the fact of a loss of 24 
difference of 25 volts potential between parallel tracks 
opposite the power station. 

%. Professor Barrett, in an exhaustive report to the 
states that “this destructive action 


on the system, and a 


mayor of Chicago, 
is not alone confined to the lead covering of telephone 
cables, but is aeting on gas and water pipes and almost 
metal work,’’ and that it can only be a 
time when more disastrous results will 


all buried 
question of 
manifest themselves. 

7. As further and substantial evidence, a cut is here 
shown, taken from a photograph, of a section of 6-in 
water main from city No. 7. This pipe has been en 
tirely corroded through by the action of the electric 
of the street railway system which was con 
under my direction about four years ago. This 


eurrent 
structed 
effect was produced in about 2% years. 

These facts. with a multitude of others that might 


be cited, prove that any gas or water pipe systei used 


as a carrier of electric currents will not only be cor 
roded through the body of the pipes, but will surely 
due time show defects at the joints, as here will oceu 


higher resistance than in any other portions of the 


pipe system. It has been proved by test tha 
trolvtie aetion of even five amperes of current on an 
is considerable and that much damage w 
of action depends upor 


t the ele 


iron pipe 
in one year. The rapidity 
amount of mo‘sture and quantity of 


character of soil, 


current: the destructive action is constant and sure 
‘ les 


City engineers, water companies and gas compa! 


ire placing the responsibility upon the railway com 
panies for the damage caused on pipes by electroyisis 

. ¢ : or 1 rods or 
Any system using underground plates. grou d rod , 








ae 
tute therefore, or bare return track wire buried 


subst 





he 


afford 


in the earth, is constructed primarily to 


when the eart 





earth as return circuit; h does not 


rol return, the current is sure to follow the wate! 





pipes, gas pipes, or other buried conductors offer 
path of resistance. We find 
thus produced, and the troubles constant!) 
existing street ra‘lway systems are sufficient to show 
of grounding the track circuit or col 


least that the evide! 





that all methods 
necting to pipe systems should be entirely discontinued; 
it therefore becomes of vital importance to so construc 
the electric railway system as to avoi 
action on buried systems of metal work that are 


property of other concerns An electri 





After 21.2 
El. 


tric Railway. 


tem and a system of electrical distribution for ineal 


: : 7 s ye ont retin — thy 
deseent lighting differ in important particulars 
oad on the electric light system is not subject to such 
violent fluctuations as on the electric railway, wheres 


he instantaneous demands for current and its equally 


prompt release must be ontrolled. The current re 
quired for the car is moving loud as the ear pre 
gresses on its route. With the electric hghting systen 


the current for consumption is dertwed from the mains 
the equalization of pressure is maintained through the 
feeders, the mains are of equal capacity on either side 


of the 


The elec 


SVstem 





conductors composing a system of dist! 








bution for electric railways should be so well propo 
tioned as to show the minimum variation of pressure 
threughout the system, even when the entire number f 
ears are 


in operation, This equality of pressure is 


important requisite for the economical working of the 
The writer has tested electric railway systems 
operating with a station pressure of from ™) te 550 


volts, and showing only 800 to 325 volts on various di- 


motors. 


visions of the system. Here is a direct loss between 
dynamos ana motor car over 40%. Is it, therefore 
any wonder that some roads report extraordinary coal 
consumption? Such loss in pressure indicates radica! 
faults in the original planning of the ststem and the dis 
tribution of copper. When operating under low voltage 
the motors 


what 


demand an increased quantity of cur 
should be the normal 
menting the heating effect in the armatures and fields 





above supply, thus aug 


the efficacy of the motors being reduced 


in correspond 
ing ratio. 

The existing method of utilizing railway tracks for 
conducting large quantities of current is faulty in at 
least three particulars: 1. ted conductivity at 
jo'nt, due to insufficiency of the rail bonds: 2 
ing to properly utilize the track as a 
dium; 





Restri 





conducting me 
Failure to provide a complete circuit of low 
resistance, For electrical purposes we eannot re 


the joint plates and bolts as of any permanent value 


The rail sections are in many systems of ample con 
ductivity to carry more than the requisite current, pro 
vided that they are perfectly bonded and properly con 
nected by feeders with the dynamos We must, there 
fore, bond the rail joint in such a mechanical manner 
as to maintain perfect electrical contact. and with suf 
ficient metal to restore at the joint nearly the full con 


ductivity of the rail itself, and at the same time to vive 
he existing joint plates their present freedom of motion 


A comparison of the conductivity of the rails and of 





ron wires shows how absurd is to bond a track of 


70-Ib, T-rails with iron rail bonds No. 4 or No. 0 in size 


and to pretend to reinforce their conductivity with a N 

(} iron or even a No. 0 copper wire. Tt is like laying 
a 12-in. water main and then putting a W-in. pine 
alongside to help it ont The No. 0 B. W. G. copper 
wre has a resistance of over 20 times the single track 


of 56-lb. T-rails per foot, and the No. 0 B. W. G. iro 

















wire over 112 times the resistance per foot of the san 
track How. then. ean either of these be of any ade 
quate assistance for 1 ing irrent I W é 
knows personally of several ins es where ie Opp 
supplementary w has absolutel lixanne ed 
1a Ww evete e ] ’ t 11 aan 
engineers as a possible solutic \ ul of if was rd 
t rears ago 1 fry ‘ } s 
leetrolysis., hi “ ( é Wi \ el “ 
diffi es of , v varned s ’ 
hree-wire syster ‘ \“ “ 
T helley I n eaf m & e Ww) ¢ es 
i viivs r\ avs Ss < | ~ } 
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sided svs af : 1 
ox ft ‘ wis ~ Wh 
Ths } 1 f 
inst fied fr Q ‘ 
ren < S f 
wiv TP This 1 1b f 
lowing method B 1 V< y 
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1 \ < cw k s 
»> maintain this fr ved | 1° 7 | 
aveton =+ ennniiea « - od { tors al 
' fror e hus 1 g ats le ' 
< f tho ick svste Pos ° . 
‘ sic Y , f “ ? 
‘ sini is is hia iow t t 1 
ve ead system Al f eS fs 2 nd imp | 
methods have hee | I ‘ ‘ I 
‘ vystem is iffords we nsnlate:d 
nd complete 1 f low resistance 
vill give i imple pa f pple u = ed 
nm of the en urre fr pole of 
Ivnsat is offering ’ Incement for ie irre 
t y a hy tnetors S YAS wate l es 
Whether track feeders should be laid underground ot 
Ve ead s irgeiv , riled Loe ’ 
litfons and a 84 ss a preference f 
lerg 1 more per inent and snbie 
’ @ least eost for rey a The gina ns 
< certainly more costly f inderground I ; 
= f mper is th sin ‘ ‘ The necess f 
‘ sta repairs nd PS gy Is 1 
rue wite nd gas eS ¢ ti i i. Ss 1! 
ves 1 sb i s f x ng 
ot 4 ‘ : \ . WN ¢ ed 
le the iplete me ? W he exp en 
1 practical Knowledge lied } st will 
he excessive. 
If for e moveme =. sing PS 
' i eh rate of speed he ‘ 1 is » be is 
t ed ou rimiy ve i t \ svsten 
subje mus t 1 ed w S S iff 
\ s is ways sed [ SVs rf i 
lessee ighting ! kk t in ¢ i j } 
» flaw of sides of syste 
Phe “ ter has f \ 1 , ] ‘ vided f i 
tingencies in ef wing i ‘ I ' irefu 
study of ¢ ynd ns le wl Syste vil m 
operated these i points he g ascertained w } 

















site supply and distribu 
t service is determined and the 
1 s wea oO bee tl require 
“ Phit ‘ ! i 1 nre irving ¢ 
Ss t en ted ind a systen 
eeders s provided leading 
ird i station md connect 
ed points nd with r eal 
f pote i Bact feeder must be 
f its mun rrent requirements 
1 potential, The actual work re- 
f lk ‘ rf k feeders neces 
ned nan en factors as the ears in set 
" speed 1 eadway e position 
nd the geographical lav of the railway 
+ f ~ 1 vhe er ad ble or s n 
] ‘ f a neentrated on. se 
‘ f 1s j S r rvin 
t e sun of all the 
S mo f d ’ ¢g complete 
f ‘ on lon f the « ire en 
| ‘ ‘ f extra ‘heavy traffi 
Che i le] ek main is 
S vstems extendir over ver 
¢ < f he ductivity « 
ed witl Ss mueh ire aus the ove 
needs reinforcing, the 
shed by laving a thoroughly insu 
} ‘ ) and making frequen 
bonded ft he track If used 
\ ‘ f ( Size 
‘ vorked will show by 
( ( s surp g 
ive f hroughont a large terri 
4 f We ) made w ns 1 
¢ } eysten ve ry 4‘) 
f } ly ks eaqnal QO miles of 
| 1 s showed Maximum volts 
cs 4290 Average f electro-motiy 
ete Go Ss the ele ra-m ve 
7 t s bars. } g 20 volts Ml 
lenlated for 10 dror The actual ave 
f Ivnamo ) ( does ot exceed 12 
f } . enlt educed fuel « SI 
king of the s most satisfa 
s, and an improved general 
e syst In t system of dis 
3 ‘ bove 1 “] ‘ sé f 
rods nsuffi 1 methods s 
S ove y ’ tis 
ind ‘lysis f us q \ ! “ 
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ECONOMY OF ELECTRIC LIGHT AND 
POWER STATIONS. 


| wing 1s h renort of the committee of 
N lect Light Association appointed 
ta as to tl aetual cost of producing 
! in electric light and power stations 
| niitee sé inquiries to 2,000 central sta 
eceived SOO swers which less than 
Wi) » shane snitable for tabulation. Mr. 
| M.S t 1, tl chairman of the committee, 
t f the hest stations made no reports 
tt rie the vernage would have been 
improved 
ed ) S ss ve \ 
mad he oun oT «fr ] sed in neti 
mn iven quantity f electri \ 
f btained by correspondence 
‘ een iperes, velis and hours 
nd ‘ of conl used) coveriy 
ed fo winking fires, ¢ 
‘ 1 for 24 hours was the 
} 1 h he t+) rmoun of 
] } “ . } f ] \ 
ire vy erroneous reports were 
1 th h ed statement herewith « ) 
‘ ies ' ) » ve number of ne 
Indiy man ff the leading en 
I g ving I erating in large units 
ontinuous!] s plainly shown by the re 
shows 208 wutt-honrs per Ih. of hard 
vhers ihont S Ww) OO) watts wer ren 
ull 24 honrs s ngainst the report 
30 watt-hours per lb. of soft eoal 
€ ss than 60,000 wotts and th 
ed ] ¥ wm & The hact ‘ 
‘ fii ibly vith he resnlts 
fo mannfs N Ve 1 
j ison ve hive pre 
o ) echanical efficieney in 
} reek the Avnamo 
746 iY) 90 
M 1 of ' 
lt per hou 
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Maveh 15, 
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N. Y., covering a period of six days, where an aver- 





age of 653.5 I HP. was developed from a coal con- 
sumption of 1.482 Ibs. per I. HP. per hour, the load 
Varying from 495.21 to 764.96 HP. 

This equipment consists of Corliss compound con- 


densing engines and vertical tubular boilers. The plant 
Was in operation ten hours each day. The figures given 
cover the whole amount of fuel used, including bank 
ing, ete. ‘The fuel used was George’s Creek bituminous 
coal, 

If our percentage of efficiency is correct, and if we 
could have a fairly uniform = electrical output, this 
plant ought to produce over 400 watt-hours, or double 
that of the most favorable report given us, more than 
double that of the next best report, thirteen times 
the efficiency of the plant making the lowest report, 


LIGHTING AND POWER STATIONS. 












Wa't-hrs 


Pounds per Ib 
Watt-hours, coal Kind coal 
1,600,070 10,800 Slack bu 
187,860 2,940 w4 
SRO SRI 3,755 Slack 1038 
10,989,870 64,155 Slack 71 
312,000 4,201) 72 
361 800 S000) Slack i 
2.000.000 30,750 Ind. block 3 
259,600 16,420 166 
59500 2,000 Soft wt 
4.410) Slack aD 
JBL025 7,300 Soft 52 
110,880 1,000 Pea 110 
315,360 6.930 Slack ie 
401,249 5,469 . 73 
$82,800) ) 
172.058 SO 8h2 Slack $33 
$55,200 
270,000 925 Mh 
SI Hu) 000 Ve kay a5 
S100 4 ” 
279,000 1.0000 70 
152.000 1,404 Slack 108 
9,08 L.AS4 Ty 
1! TO,352 Screenings 1&3 
2,217,600 ) 
3,840,000 R200 Hard screenings. MS 
1,914,000 } 
375.000 
" Cumber ( 1¢ 
11,600 +42 uberland and lik 
L screenings 
46,000 
180,100 6.000 31 
243,820 9,450) Pittsburg nut and slack a 
Q7 4,160 ) 
580.740 12,267 Soft Ist 
720,000 4 
32,000 - 
132,000 | 2,000) Bituminous slack 67 
eC | 
91,368 1,400 Lehigh pea 65 
377 000 $200) Buckwheat ww 
1,838,700) | . 
, 8 60 w 
614,250 | oe — 
990,000 R.OCO Anthracite buckwheat 110 


979 o> 
72,250 








272 rey. lump 83 
336,000 SOK Pardee sott OM} 
552.550 6,000 Anthracite buckwheat re 
TST SLO 6.500 Bituminous 121 
SSO THO ) en - F 

2455-200 | 27 ee Youghio gheny 14 
211,200) » . , 
81.8124 3.000 bituminous s 
S70, 760 | wi " 

5300 f CK an it 
2 160% 3 Bei lack aud n 11 
12,090 ) 
, 1,100 timinmous 
TW) ( 6,1 Bituuinor = 
20,0000 ) 6.048 Buckwheat 12 
476,000 4 . 

1,248,000 6500 Buckwheat 192 

1.002, 624 1M) Pittsbury 122 
1¢ 2 RRO Lehigh Valley pea 100 
27375 ; Bitnininpons Th 

, HSNO) 
121,6 ' 1.08] Cumberland $3 
21,600 4 

1,314,000 ) 

7.680 16,000) Hard 1 Ise 

1,980,000 J 
547 N28 {X05 Buckwheat 114 
300,000 | deg. ‘i 
42500 4 1,800 Bituminous il 
300,000 ) , 7 
110/250 | 7.80 Slack tis 
138,600 , - : ; 

107800 | 6.780 Sidney 46 
594,000) ¥ Bri 

140,400 , 4,900 Buckwheat oe 
87,230 1,400 Bit, slack oy 
284,600 2,000 Pea i48 


3,750,000 


55,420 


Sott coal 


; 68 
246,400 2,100 Coal Li 
246,001 5,320 Lump 16 
201,120 1,800 112 
72,800 1,800 Slack 40 
135,000 2.400 Bituminons Mh 

1,180,306 16.053 Good lignite 73 
380,000 ) : i ") 
165,000 { 12,000 Slack i 
242,000 3.200 McAl. lump aa 


171.197 


3,640 


Towa slack 


501.256 7 500 Buckwheat 67 
670 
73,0004 3,200 Coul 26 
Average watt-hours per pound coal 91,7 


March, 15. 1894 


and between four 


tive 
ciency of the whole report. 


and times 


the average effi 
No attempt has been made in this report to classify 
equipments, as was originally intended, but with the 
here furnished as a basis, the work 
Classified, additional 
original scheme of establishing an 
basis of efficiency for the several 
can be carried out. 

The 
work, 


information 
he readily 
and the 


ean 
information secured 
average 
lines of equipment 
correspondence shows a marked interest in the 
and many returns were accompanied by a re 
quest for information showing how their treport com 
pared with others. We 
work is to encourage 


believe the tendency of the 


more careful records, which in 


in locating and eliminating losses, and we 
reports by this 


turn assist 


hope future 


committee will show x 
much better average than 01.7 watt-hours for 1 Ih. of 
cou. 


Discussion. e 


Mr. J. H. Vail said that he knew of a large num 
ber of stations, probably a hundred or more, which 
were using about 7 lbs. of coal per I. AP. per hour. 
He also knew of had 


running for several vears on 4 Ibs. of coal per horse 


D0 other stations which been 
power-hour, and a few stations of reeent construe 
lion were producing a horsepower-hour with an ex- 
penditure of 2 Ibs. of There 
veneral acquiescence in the opinion that 4 lbs. of 
coul per F. 


only coal, Was a 
HP. was an average of current practice 


in Well equipped stations of fair size. 


A SIGHT-FEED LUBRICATOR 
GRAPHITE. 

A sight-feed lubricator for feeding graphite au- 

tomatically and 

any 


FOR 


continuously te a steam engine 


evlinder in desired quantity is 
eut. It should be attached to the 
steain pipe above the throttle in the same way as a 


sivht-feed oil lubrieator. To fill the cup, A, the 


C ee * 


a 


shown in the 
WCCOMpAnYIng 





m 


steam valve and the stop cock, E, are closed, the 


plug. ©, is unserewed and the graphite is poured 
in through the opening. The plug is then replaced, 
the steam valve is opened and the stop cock, E, is 
The rate of flow of 
lated by the valve, B. The 


the nozzle, D, is visible in 


pened, the graphite is regu 


flow of graphite from 
the sight-feed chamber 
The chamber is fitted with a drain valve, IK. This 
device has been recently put on the market by the 
Lunkenheimer Co., of Cincinnati, O. 


TUNNELS ON THE DORE & CHINLEY 
BRANCH; MIDLAND RAILWAY.* 


Midland Ry. acquired 
construction of a line between Dore and Chinley. Th 


In 1888S the powers for tl 


works were of an exceptionally heavy character, and 
included the Totley long, the Cow 
tunnel, over two miles long, and a 
of 264 ft., presenting unusual features, 


At the 


tunnel, 314 miles 


burn short tunne 


Totley tunnel the heading throughout was 10 


*Abstract of a 


paper read by the late Mr. 
Rickard before the 


Perey 
Institution of Civil Engineers. 


ro 


ute. Dri 





ENGINEERING TENEWS. 


fe ft. clear, large enough to take a fully-loaded 
car, and it was driven at the subgrade. A commence- 
was made at Padley 
1.090 fr being driven by hand power only. Great 
continual difficulty was encountered at both 
from the influx of water. Up to September, 
the water was got rid of by lifting at one shaft, the 
volume amounting to 2,250,000 gallons a day. 


quently, 


tent on Sept. 27, ISSS, the first 
and 
headings 


ISSO, all 


Subse- 
elaborate drainage had to be 
In November, 1891, when the Padley head- 


ing had advanced 


arrangements 
employed. 
to 5,640 ft. a natural reservoir was 
tapped, and the water, rushing down the heading, was 
impounded where the level dipped and eventually cut 
off all 
the shoot was ascertained to be 5,000 gallons per min 
ing was resumed on Feb. 26, 1892. With regard 
hindrances 


access to the face. The volume discharged by 





to the caused by the unexpected amount 


of water tapped at that 


Padley, the author remarked 
the best means of drainage during construction 


grip in the 


Was a 


spacious eenter of the heading eovered 


with timber, and therefore easily aceessibl that the 


heading should not be carried below subgrade unless 
the tunnel had an invert, and that the drainage of tl 


bibs ne 
foundation of the lengths of lining was best obtained, 


n cases where there was much water, by the employ 
ment of compressed air pumps 

The whole of the 
“240 ft. at Totley 
} 


headings, with the exeeption of 
and 1.5) ft. at Padlex 


drills. © 


were 


vy means of compressed air ompressed 


was also mainly used for 


Schram and 


ventilation The plant con 


sisted of 


Larmuth rock drills and Fowler 


tir compressors, 


relignite was the only explosive 
ised, and as the progress of the headings was of soe 
much importance no limit was set to the itit hat 


ight be used by the miners. This 


1 





oles being generally one-half or two-tl Mh 
total amount used in the tunnel was 168 tons. Until 


the headings met the 
from Te depended 


the <« ompressors, Tn 


ventilation beyond No. 4 


upon air 


shaft 


tley entirely supplied by 
addition to the exhaust from the 
nes, 2-in. ventilating pipes discharged air fron 





he main in each break-up. Each of the 18-in. Schram 
? 


ompressors discharged 450 en. ft. per minute 


while 


the 4-ft. compressor, subsequently employed to replace 
one of these, discharged 2,000 cu. ft. per minute. The 
smallest allowance per man, between April, 1891. and 


January, 1892, was under 300 en. ft. per hour. At 
Padley the ventilation was generall large 


vy good, the 

juantity of water from tl 

and 

The progress of this heading was, frequently 
opped by the discha if impure air into the work 


ngs during certain periods 


streaming ie roof dissolving 


the exhaled ecarbonie acid other soluble 


or 1S 
guses 


however, 





synchronizing with every 
fall of the barometer, 

The tunnel was lined with brickwork 
cept for 


throughout, ex- 


5,820 ft. from the Padley entrance, where the 


side walls were of block-in urse mry. The 
tar was of lias 
f Portland cement 
ness of the 


Wis much jointed, 


lime where the ground 
there 


walls through rock, 


Was dry, 








where was water. The th 





ck- 
which 
2 ft., 


ekwork side 


masonry side 


was 1 ft. 
tnd in heavy ground 2 ft. 3 ins 


9 ins.: throu 


The br 


shale, 





vills were of the same thickness as the areh 


fr. © ins 


through rock, 1 ft. 1014 ins, 





ind 2 ft. 3 ins. in heavy ground. There were 1.302 ft 


, ; “ft 
fF invert 





near the Tot 


mntranea t 
enfran and 


i Padley entrance, the 


Old Ei 
convenience of the 


invert being of brir 


1 ft. 6 ins. thiek. rlish bond 





was used thr 


trackmen small man- 


icles were built 66 ff apart on alternate sides of the 
mel and large manholes 10 ft. each way at every 
f-rvile A ¢ =." s f brickwork ir 





1 
and extended 


entranee and 5.7600 ft. from 


tracks 





ole line from 





ne occupied in tl f the Totley | 

Was of the utmo hat it should b - 
structed in the shortest possible time. The last length 
f lining was keved on Aug. 4. 1895, and 1 el 
was completed and the track laid by Sept. 2. 

The Cowburn tunnel was 11.106 ft. long. and was 
straight from end to end. ‘The grade rose from = the 
da entrance at an inclination of 0.1 for the first 
2.700 ft. and fell to the Chinley entrances at e rate 


f o.66 the difference in level hetween the two ends 
being O38 ft. The methods of construction followed 


ally the same as for the longer tuunel, but 
end 


situated 


ground rising steeply at 
shaft, 
from the Fdale entrance. A 


Was sunk at 


each there 


Was only one permanent which was 
1.005 ft temporary shaft 


passing thro 





the east entrance, 


sive beds of shale and rock, 
umes of 





h sucees 


which brought large vol- 


Water, the amount discharged by the 


pumps 


over etrata 


reaching 20.000 gallons per hour. The 


through which the permanent shaft wa 


24,000 gallons per hour 


A commencetnent wes made with the heading at 
Chinley on Nov 26 ISSS, the materia ierced 
being rock The cross-section and the 
f the lining were ji ill respects simi 
of the larger work at Totley, but the 
of water met with favored the construct 
ining in a more systematic manner than 
The ventilation of 1@ workings was al 


The last length of lining was 


keyed on 
The 264-ft. tunnel at the Dore end of the 





| 
under very steep sidelong ground at no great depth 
ind was on a curve of 792-ft. radius (7.2 In order ta 
low for the necessary f tl i mm SO sharp a 


curve and at the same time to enable the tunnel to 











sustain the unequal load imposed upon it. the OSS-SeC 
on was inclined from the vertical toward ie sick 
of the eurve to fit the superelevation of ute . 

\ testing laboratory is to be added he De 
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crops. If necessary, irriga mig e supp d 
With intermittent li nh Oniy partial purl i nh 
{ e sew would be juil l since ] ' ss 
ded principally to keep the beach and adjicent 


water clean during the bathing period. The paper was 
published in Dutch in * De i r of 
the Union of Town E 


Ingenieur,”’ the 
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CONSTRUCTION NEWS. 
Fast of Chicago—Existing Roads. 
CINCINNATI, LEBANON & NORTHERN.—The stock 





holders have anthorized Geo. Huafer, Pres... Cincinnati, 
advertise for bids for changing this road to the 

indard gage, according to press reports. 
WEST VIRGINIA CENTRAL & PITTSBURG.—Bids 
ire asked until March 31 for the graduation, masonry 
nd tunneling of the Baltimore & Cumberland. from 
Cumberland to Hagerstown, Md., 78.S miles, as stated 
, advertising columus. The construction of this 
oad will require three bridges and an S00-ft. tunnel. 
fhe line has been located and most of the right of 
vi rained. Ch. Engr., Chauncey Ives, Hancock, Md, 
INTERCOLONIAL.—P. 8S. Archibald, Ch. Engr., 
Moneton, N. B., writes us that the proposed Dartmouth 
t bh will exiend from Windsor Junction to Duart- 
th, a distance of about 10 miles, but that the sur- 


huve net yet been made, 


Projects and Surveys. 


ATHENS & SOUTH WAVERLY.—Organized = at 
Athens, N. Y¥., to build a steam railway to connect 
Waverly, Sayre and Athens; Pres.. Chas. Kellog; Vice- 
Pres.. A. ©. Robertson; Treas., N. C. Harris; Secy., 
(}. He. Stemson 


BALTIMORE NORTHERN.—We are informed by B. 
\. Cunningham, Engr, in charge, Baltimore, that pre- 
iminary surveys are being made for this railway. 
vhieh is projected from Baltimore, Md., to the Pennsy! 


Vania state line, about 40 miles. 

KINSMAN & FARMDALE.—Organized at  Kins- 
un. ©, to build a railway from a connection with 
i@ Lake Shore & Michigan Southern at that place to 


irnumdale, 1 
thiile of 1 


» Miles distant; 


work includes about half 
tle; Pres., D. M. F : 


Yeomans; Treas., F. W. 





Fobes; Engr., S. ©. Yoder. 
MICHIGAN. A press report from Kalamazoo, Mich., 
tates as follows: Benton Harbor and Kalamazoo capi- 
‘lists have interested themselves in the building of 
le proposed railway between this city and Benton 
Harbor Che proposed route would be 50 miles in 
th and will take in Mattewan, Paw Paw, Hartford, 
Lawrence, Coloma and Watervliet. It is the intention 


ytnake arrangements to run in connection with the 
Graham & Morton transportation line, which would 
vey passengers from St. Joseph to Chicago. It is 
vured that the cost of the round trip between Kala- 
and Chicago over the proposed line would be 
“4, while the present cost by the Michigan Central 

ix SS 
OLEAN, OSWAYO & EASTERN.—S. W. Crittenden, 
Oswayo, Pa.. informs us that H. J. Rumsey, 
Milisburg, Pa., has been awarded the contract for con- 
structing this railway from Ellisburg to Oswayo, Pa., 
i distance of nine miles. The road will have a grade 
f 70 ft. to a mile and will follow streams. The right 
vy has nearly all been secured, but the construc- 
been commenced. This project was re- 
“id to by mistake as the Olean, Oswayo 


Seo 


is not 
‘ \ retert 
& Western 


Southern—Existing Roads. 
MACON, DUBLIN & SAVANNAH.—B. B. Dunn, Ch. 


Bug is reported as stating that the construction of 
is railway will soon be resumed and the road com- 
pleted to Savannah within a year. The road is now 


Macon to Dublin, Ga., 54 miles. 

MONTGOMERY.—The 
decided to build a 
miles, ac- 


ratlouw from 


SAVANNAH, AMERICUS & 
ondholders of this railway have d 
inch from Lyons, Ga., to Savannah, 70 
wding to reports; estimated S600,000,. 

Northwest—Existing Roads. 
BURLINGTON, CEDAR RAPIDS & NORTHERN. 


ita cope 


cost, 


the Sioux City, Ia., ‘Journal’ states that this com- 
puny has had a party of surveyors in the field in 
iumbeldt county for several days surveying a_ line 
between Livermore, Ia., and Gilmore City, on the Rock 
island’s Ruthven branch, and that it is generally be- 
lieved in railway circles that this survey is for a por- 


moof the line of road it is expected the company will 

ild) eith from Livermore or Goldfield Junction to 
Sieux City in the course of the next few months. 
GREAT NORTHERN,—Press reports from Duluth, 
Mina state as follows: It is announced here that 
J I. Hill has completed arrangements in London by 


ch he is enabled to immediately carry out his long 


mplated plan of comple.ing the branch of his 
m from Fosston to Duluth, a branch which is 
ated oto give him a direct line from the head of 
ke navigation to the Pacific coast. The line wil 


Duluth, Missabe & Northern to the range 


ie’ itit 
then proceed directly west to Fosston. ‘The only 
will be the obiaining of the rights of way 
‘s i Indian reservations, and bills granting this 
yee ission are already pending in congress. The right 
f way into Duluth has been secured, and it is re- 
ported that work will be begun early in the spring. 


will compel the Canadian Pacific to extend 


This ve 


Duluth & Winnipeg to the West. 
Projects and Surveys. 
CHICAGO, CASCADE & WESTERN.--Press reports 
tate that surveys will soon be commenced for this 
sed orailway in lowa, and that it is expected 
construction will be commenced this year. 
pany Was incorporated about a year ago. 


Southern—Existing Roads. 
SANSAS CIPY. OSCEOLA & SOUTHERN. 


Press re- 


« state that this railway is to be extended from 

ddace i. Mo to Greenfield, and that it is) expected 

' e line will be in operation from Kansas City to 

Gulf of Mexico within five vears, 3. Gi. Josselyn, 

ie \ is reported as stating that the company 

vably build new shops either at Clinton, Mo., 

Kansas (itv, but that ne extensions are contem 
ed this veal 

ST. JOSEPIL & GRAND ISLAND.—The citizens of 
Highland. Kan., are reported to have raised the neces- 
. honus for securing an extension of this railway 

vu Ryan's station to that place. 

Projects and Surveys. 

COLORADO, OKLAHOMA & SOTTHERN.—tncor- 
porated in Oklahoma to build a railway from Fort 
Smith, Ark., across Indian Territory, Oklahoma and 
southwestern Kansas to Trinidad, Colo.:; capital stock, 


ENGINEERING 


NEWS. 


J. Jd. & 
Caldwell 


*10,000,000; D. S. Rose, W. S. Whitinghill, 
Hassler, F. H. Morvieal, E. W. Pell, D. M. 
and Vernon C. Whitney, Enid, Okla.; J. W. Graham, 
Lamar, Colo.; D. M. Stockhouse, Concordia, Kan. 

GULF & INTERSTATE.—The first issue of $1,000,000 
of bonds have been printed and will soon be placed 
upon the market. Officials of the company are re- 
poried as stating that negotiations are. being made 
for rails for the first 100 miles of road. The reported 
award of contract for constructing 200 mies; was 
noted March 1. 

MISSOURL—Work will soon be commenced, 
ing to reports, upon a private railway from Rock- 
port, Mo., by way of Tarkio to Blanchard, la. J. M. 
Beaty will have charge of the grading. Address G. 
W. E. Chamberlain, Rockport, Mo. 


Rocky Mt. and Pacific—Existing Roads. 


BELLINGHAM BAY & BRITISH COLUMBIA.—This 
company is reported as considering the advisability of 
constructing a branch from Everson to Lynden, Wash., 
a distance of four miles. 

GREAT FALLS & CANADA.—Surveys are being 
inade for an extension from Willard, the present 
terminus, to Great Falls, Mont., according to reports, 

Projects and Surveys. 

COLUMBIA RIVER.—Incorporated in Oregon to build 
a railroad from Portland to Goble, on the Columbia 
River, and thence to Astoria, with branches to Tilla- 
mook Head and Lower Nehalem Valley, and to the 
Veronia coalfields and timber regions of Upper Nehalem 
Valley. The citizens of Astoria have raised a bonus 
of $2,000,000, which is offered to any road that will 
build to that city from a transcontinental connection, 
according to reports. It is said to be the intention to 
complete the road by Sept. 1. Capital steck, $3,000,000; 
it. W. Baxter, A. J. Borie (both Union Pacific officials) 
and BE. G. Van Kuran, Portland, are incorporators. 

GOLDEN PACIFIC.—A press report from Golden, 
Colo., states that six surveyors are at work on the 
line of this proposed railway from that city to Tindale, 
a mining camp of the Denver Coal Co, This will 
be practically an extension of the Denver, Lakewood 
& Golden, but will be called the Golden Pacific. It is 
hinted that the road will be extended through ‘Tindale 
to Boulder. The road is projected by stockholders of 
the Denver Coal Co. 

MONTEREY & FRESNO.—P. P. Dandridge, Ch. 
Engr., Monterey, Cal., is reported as stating that con- 
tracts will probably be awarded before May 1 for 
building this railway, 170 miles in length. 

UTAH & LOS ANGELES AIR LINE.—The incorpora- 
tion of this company was noted March 1. The Utah 
& Los Angeles Air Line Construction Co. has since 
been incorporated with a capital stock of $100,000; 
principal office, Denver, Colo.; Geo. E. Hicks, W. R. 


accvord- 


Peck and F. A. Lewis, New York; Geo. P. Evans, 
Plainfield, N. J. 
STRBET AND ELECTRIC RAILWAYS. 


LHWISTON, ME.-—The Lewistown & Auburn Horse 
Rh. R. Co. has finally accepted the legislative act grant- 
jing authority to change its motive power from horses to 
electricity. 

NORTHAMPTON, MASS.—The directors of the 
Northampton St. Ry. Co. have voted to ask the rail- 
road commissioners for an increase of capital stock 
from $150,000 to $300,000 to build an eight-mile exten- 
sion from this city to Williamsburg, and a four-mile 
extension to Easthampton. They also voted to begin 
at once on the Williamsburg line. The fare for the 
eight miles was fixed at ten cents, and five cents be- 
tween the three intervening stations. 

WESTFIELD, MASS.—The Highland St. Ry. Co. has 
been granted a charter to build a street railway 2% 
niles in length, gage 4 ft. 8% ins., track to be laid in 
one year; capital stock $12,000; Secretary and treas- 
urer, R. D. Gillett. 

FAIRPORT, N. Y.—The Long Island Electric Ry. Co. 
has been incorporated to operate 20 miles of electric 
railway; capital stock $600,000; A. R. Hart, Brook- 
lyn; Chas. H. Mullin, Mount Holly Springs, Pa.; C. M. 
Cooper, J. C. Vonarx, W. H. English, C. W. Millar, 
New York, and others. 

POINT PLEASANT, N. Y.—The council has granted 
a O0-year franchise to the South Jersey Electric Light 
& Power Co. for an electric railway between Bay 
Head and the Manasquan River bridge. 

RAHWAY, N. J.—The Union & Middlesex County Ry. 
Co., which began laying its tracks last spring, has a 
large force of men at work on its proposed railway, 
Which it is intended to have in operation by June 1. 
The road will be extended to Woodbridge and Boyn- 
ton Beach, on the Staten Island sound, probably pass- 
ing Carteret on the return route. The plant is located 
in this city. 

ADAMSTOWN, PA.—The Mohnsville & Adamstown 
Hlectric Ry. Co. has been incorporated; eapital stock 
$50,000; Pres., L. T. Custer. 

ALLEGHENY, PA.—The corporation committee has 


recommended three ordinances to council for street 
railways that will likely be built, two of which will 
run to Watson Park: North End Passenger Ry., an 
electric line from Washington Ave. and the New 
Brighton road, a continuation of the Charles St. line; 
Pittsburg, Allegheny & ‘Manchester, an electric line 
from Wood's Run and McC.ure Ave. to the park; 
Millvale, Etna & Sharpsburg St. Ry. from East 


Ohio St. to Millvale. 

ELLICOTT CITY, MD.—The Baltimore & Washing- 
ton Transit Co. is the name of the company noted last 
week as incorporated to build an electric ‘railway be- 
tween Baltimore and Washington before the Widener- 
Elkins Company's proposed road is built. The entire 
route has been surveyed and it is claimed that the cou- 
struction will be commenced at an early date. 

_ RICHMOND, VA.—A new Dill has been introduced 
in the state senate to incorporate the Virginia Transit 
Co. The original bill was vetoed by the governor, 

KENOVA, W. VA.—The Kenova Ry. Co. has been in- 
corporated to construct a street railway or a dummy 
line. This was noted last week under Railways. L. 
T. Peck, Kenova, is interested. 

DAYTON, O.—Press reports state that the City R. R. 
Co, has contracted for $18,000 of steel rails for pro- 
posed extensions. 

MARION, O.—It is stated that local capitalists are 
organizing a company to build an electric street rail- 
way. 
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CHICAGO, ILL.—The Mathew Electric Co has been 
incorporated to construct and operate street rail- 
ways, ete., in this city; capital stock, $50,000; Robt. 
MecMurdy, F. W. Job, M. G. Gilbert. 


MINNEAPOLIS, MINN.—It is reported probable 
that the St. Louis Park electric railway will be ex- 
cended to Hopkins, two miles, this summer and to 


Minnetonka in the near future. 


KANSAS CITY, MO.—The Waldo Land & Investment 
Co. has purchased about 600 acres of land south of 
the city and will build an electric railway at an early 
date to connect with the Kansas City Cable Co.'s sys- 
tem, according to reports. 


ELEVATED RAILWAYS. 

PHILADELPHIA, PA.—The Philadelphia Elevated 
Electric Ry. Co. has been incorporated to do a gen- 
eral street railway business; capital stock, $42,000; 
Pres.. Walter M. Boyer. 

CHICAGO, ILL.—Press reports state that the Chi- 
cago North Division Elevated Ry. Co. has been granted 
a franchise for an elevated railway in several streets 
in the northern part of the city, the ordinance pro- 
viding that whenever the company shall have suc- 
ceeded in paying its bonded indebtedness the road shall 
becomé@ the property of the city of Chicago, to be 
contrelled by 11 commissioners whe are to be elected 
by the company’s board of directors. The commis- 
sioners, it is provided, shall perpetuate the city board 
by choosing successors to such as may die or resign. 


HIGHWAYS. 


INDIANA.—The citizens of Marion township, Jasper 
county, have voted a county tax to build three gravel 
roads. 

MICHIGAN.—Frankfort, Benzid county, will con- 
struct several roads, according to reports. A fund is 
being raised for a gravel road through Edgeworth into 
Platte township. 

MONTANA.—It is reported that a petition is to be 
made to the highway commissioners to have a road con- 
structed from Great Falls, Cascade county, to the High- 


wood Valley, in Choteau county, to cost $5,000, 
BRIDGES AND TUNNELS. 


AMHERST, MASS.—The town has voted to build a 
new iron bridge at North Amherst. 

BUFFALO, N. Y.—Col. Geo. E. Mann has prepared 
plans for a 200-ft. swing bridge at Commercial St.; 
estimated cost $30,000 to $50,000. 

NEW YORK, N. Y.—The East River bridge bill 
which has passed the house authorizes the construc- 
tion of a bridge between this city and Long Island at 
a height of 185 ft. above high water. It is claimed 
that the construction of the bridge will be commenced 
as soon as the bill has been signed by the President. 

NEW YORK, N. Y.—Walter Katte, Ch. Engr., in- 
forms us that the following bids were received March 
S for timber trestlework and bridge trusses for tem- 
porary support of railway tracks and viaduct structure 
during progress of work: 


Bridge 
Trestlework trusses, 

between etc., between 

106ib and 115th St. and 

115th Sts. Harlem River. 
John J. McLean. «:. o00<0 $61,798 $63,965 
Washburn & Washburn... 62,500 76,000 
a ee eee 48,000 50,000 
ee a re 49,400 65,000 
Pie. Se. BCRREBs 52,875 62,500 
A. Mebiuttin & Co... 2.05 52,000 55,000 
P.. Beater TOss. ...0 08-00% 54,250 54,175 
Colin BEGIOOR « . occav-cs dees 48,500 50,240 
je eee 5,490 97,990 
Geo. W. Rogers & Co.... 73,900 80,000 

Mars & TiC WI is cs snisce o's 41,350 

Warren Roosevelt......... eee 00t—(“‘«C te hg 
Elmira Bridge Co........ te 75,400 


TROY, N. Y.--The contracts for the new Spring Ave. 
bridge were awarded as follows: Masonry, John P. 
Kelly, $26,815; $4 per cu. yd. for extra masonry; 27 
cts. per cu. yd. for back filling; steel superstructure, 
Pennsylvania Steel Co., Steelton, #a., $15,373. 

HAGERSTOWN, MD.—The construction of the Bal- 
timore & Cumberland Ry., noted in another column, 
will include three bridges and a tunnel SOO ft. long. 
Chauncey Ives, Ch. Engr. 

JEDDO, MICH.—It is reported that efforts are being 
niade to secure the construction of an iron bridge over 
Black River west of this place. Two wooden bridges 
have been washed away by freshets. 

LANSING, MICH.—The mayor has recommended that 
a bridge be constructed at Michigan Ave., width, 
11514 ft.; length, 240 ft. 

LITTLE FALLS, MINN.—The Pine Tree Lumber Cv. 
has offered to pay one-half of the cost of a proposed 
new bridge across the Mississippi River at this place, 
necording to reports. 

CAMPBELLFORD, ONT.—Bids are asked until 
March 19 for the steel superstructure of two bridges, 
one at Hoard’s, 75-ft, span, and one at Myersburg, 50- 
ft. span, both in township of Seymour. J. B. Ferris, 
Tn. Clk. 

WATPRR-WORKS. 


LANCASTER, N. H.—The town has voted to purchase 
the works at about $70,000. 

WATERBURY, VT.—The 
thorized to employ an engineer to 
works. 

BLACKSTONE, MASS.—F. N. Thayer and others have 
vetitioned for a charter for the Blackstone Water Co, 
Villard Kent, Engr., Woonsocket, R. L., is interested. 

BROCKTON, MASS.—The council. has accepted the 
legislative act authorizing an additional water loan of 
S25 000. 

FOXBORO, MASS.—It is reported probable that ab ut 
three miles of 6 and 4-in. extensions will be laid this 
summer. 

LAWRENCE, MASS.—The water board is reported us 
considering the question of adopting the meter system, 

NORTH ANDOVER, MASS.—The commissioners have 
been authorized to vegin the construction of the pro- 
posed system, according to reports. 

WALTHAM, MASS.—The aldermen have voted to ap 
propriate $18,000 for extensions. 


has been au- 
plans for 


committee 
prepare 








March 


15, 


LSROA4. 
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WINCHENDON, MASS.—A committee of seven hus 
been appointed to secure plans for a system, Address 
Dr. F. W. iussell. 

CHARLOTTE, N. Y,.—Michael Doyle, 
others are reported lo have petiti 

DOLGEVILLE, N. Y.—F. WK. Baxter, Utica, has re- 
signed as chief engineer, and W. H. Collins nas veel 
elected to Lhat posiuon by the water colmissioncrs. Lt 
is stated that the work on the system will be actively 
pushed as soon us tlle Lrost is oul of the ground. 
 BPRANKFORT, N. Y.—Bids are asked until March 31 
for coustructing works. ‘Lomas tonolan, Secy. Ba. 
bugrs., Stanwix Engineering Co., Rome. 

HAMILTON, N. Y.—The village has appropriated S500 
tu investigate the question of Works, 

HADDONFIELD, N. J.—The Haddoutield Water Co. 
is reported as planning to extend its dmains to West- 
mount, 

MATAWAN, N. J.—lt is reported 
ure cousideriug the colstrucuen oi 

EAGLE’S MER, PA.—Capt. B.S. Chase is reported 
as slauug that works will ve pul i this suluiuer, 

OlL CILY, PA.—Bids ure asked until Marcia wo foi 
4 to 2U-in. pipe, special castings, valves, Uydradis, tap 
pibg Wiaius, ece., uuring idve. A. M. Breckinridge, ¢ in, 

BALTIMOKE, MD.--rhe Chesapeake Water Co. has 
been iucorporuted by George Guuthee, AL dX. Doitiela, 
G. W. Wiis abd ollers, tu turnish Wadier lo Casicon, 
highiaudtuwn and Vicwiiy; cupilai stock, $50,000, 

HAGERSLTOUWN, Mv.--Lt is 
culupauy Will adopt tue Meler system 

LUNACUONING, MD.—A franchise bus beeu gr.uled 
to L. G. Hallock und A. L. White, wheeling, W. Va. alu 
tiuoge & Wuile, Oy. bu Wiieelilg, are preparing cue 
plaus, aud Wil buve cuarge of the cousirucuen, 

PARMVILLEE, VA.--The 
cussing Lue quesliou of 

MAMPLON, VA.—The 
Lus beel ibcorporated. 

NEAVOLIS, VA.—The k 
luwh vl North 


Rochester, and 
mied for a franchise. 


that the citizens 
Works. 


Slated (iat tue Walter 


CILIZeDS wre 
WOrks. 


reported is dis- 


Hiumpiou Artesian 


Wale Co, 


His.wlure bas auliurized Lie 
VU Ville lu CALLE e is alld iw Neu 
pulls, aud il Js slated Liat 360,00U of bonds wu sevon 
ve issued lor Works, 
SUENANDOALL, VA 


Works will be put in bys t 
private cuollipaliy, aces 


rullug lu reports. 
BENWUUD, W. VA.—Loge & Wuite, 
prepanilg plauus lor Works. 

MeMACIiieN, W. VA.—VPlans for works ure being pre 
pared by Hoge & Wuutle, Uy. Mugrs., 

ADAIRSVILLE, GA.—LEtfloris are 
ih Works, ilcludilig a sluud-p.pe, 
ports. 

MONTEZUMA, GA Lhe 
Linues Lo be ugilaleu, 


NEWNAN, GA. 


Wheeling, are 


Weel, 


belby made to put 


aut ordlug 0 press iv 
cousiruction of works con 


bids ure 


asked until March 27 for 
a 2U X Llov-ll. sltubdpipe. Lb oN. Orr, Mayor. 
VLEN NA. GA | is Stuted that works will be «Ou- 


structed us suv S $40,000 ol GO), DOMUS Have Dee Sued 


MADISON, FILA 


Gids ure asked until May 1 for 
PlL,0U0 of LU Yeur b&b Wader-Wor KS bonds. walla ky 
ope, Muyor, 

DANVILLE, KY.-—Ge rge C. Morgan, Chicage, has 
prepared pitus lor Works, eslilmuled Lo Cust Séujvos, dad 
the Culbmitlee has recuoluended that an ee tow ce 
hed lo Vole an issue vf bolds Lor tus amount. 

SHELBYVILLE, IKY¥.—Lt is reported that the She.by 
Ville Water & Liguil Go. will be reauy avout May to vw 


CoMLPacl lol Wuler-Works liu 


JACKSUN, W. 


bonds lor 


bers. 


lt is proposed io issue $70,000 of 


WOrhs, 
MAN'TON, MiCH.—Pres 

Will be bulit in the spring. 
PONTIAC, MICH.—TLhe b 


CXALELSIOUS, uct 


ASTORIA, LLL.—'The question of 
bonds lur Works Will be voted 
piaus have yel 


S leporis site 


that works 


ard will ask for $15,000 for 
vruilis lo reports. 

issuing 315,000 of 
HheNe LD vetiad Nv 
been prepared, according to 

BELLVILLE, iLb.—-DPhe 

cured ali OpUOl Of vd SIiLTe Lor uw iareye reservou Wale 
is reporleu Wilh De COuUSLru ed LUIS sUullIDer, 


upon 
repores. 
wate! ompuiny has se- 





DUWNER’S GROVE, ILL.—C, F. Davis, Clk., wri.es 
US Lal Lo eCbhgineer wus yel been ehyuged Llu prepace 
planus; populauion, 2,00U. Guy L. Busa, C1 Com, 

GALVA, LLL.—Geo. C. Morgan, ¢ Mice, is reported 
as prepuribg pias Lor Worhs. 


VAKLAND, ILL.—'The citizens will soon yote on the 
quest ol OL Works ubd CUeCCcLPric 
ports. 

POTOMAC, ILL.—The 
discussed since the late tre. 
VENICE, ILL.--A S0-year 
ed to the Granile ¢ Water Co, on condi- 
iow that the colipes bid at least $16,000 for the pres 

elt plant, Which wilt be ollered for sule. 

API’LETON, WIS. 


liglits, wecordiug to re- 


question of 


works is) being 


Tranchise his 
« Madison 


bee pra 
ily 
uy 


linportant improvements will be 


made in the works, according to reports, 

RED FALLS, WIS.—Bids are asked until March vo 
fur constructing works, imciuding 18,480 ft. lu to 4-in. 
cast iron pipe, pump aud reservoir. Consult. Engr... 


Chas. F. Loweth, St. Paul; A. P. 
WAUPUN, WIS.— Th 
upon April 6, 
BELLEVUB, 
ably be put in. 
BROOKLYN, LA.—The 
bonds for works. bk. E. 
JEFFERSON, LA, 
to reports. 
PRAIRIE CITY, LA 
issue bonds for works 


RED OAK, LA.—The 


Weld, Cy. Clk. 

question of works will be voted 
LA.—It is stated that works will prob 
citizens have voted te i-sue 
Rayburn, Cy. Reed 
Works will be put in, 


according 


-lThe citizens have votel -o 


cilizens have 


voted to issue 
$14,000 of bonds fo i proving he works, inelud 
ing the erection of a stand-pip 
CALEDONIA, MINN. FE. RK. Roverud, Vil. Reed 
writes us that the contract fo Works has been 
awarded to Fremon hurne Does Moines, la.. at 
$5,500, less $125 deducted for plans, ete. Well, pump 


ing engine, ete., had p 
HIBBING, MINN.—A franchise has been granted to 
the Hibbing Light & Water Co., recently incorporated. 


eviousiys 


been provided for. 


. 


GARDEN CiTY, KAN.—The question of wo.ks is 
being considered by the committee. J. b. Crocker, Cy. 
Clk. 

CAMBRIDGE, NEB.—Efforts are ting 
cure works, according to reports. 

FRIEND, NEB.—Bids are asked until 
constructing works estimated to 
A. A. Kichardson, Lincoln, 

STRATTON, NEB.—The 
trying to secure works. 

UNIVERSITY PLACK, NEB.—The citizens will vote 
April 3 on the question of works estimated to 
$15,000, Engr., A. A. Richardson, L.ncoin. 

MINOT, N. DAK. 
be put in. 

SARCOXILE, MO. 
to be discussed. 

DRINKLEY, ARK.—The citizens are cousidering the 
question of works and electric lights. 

CORSLCANA, TEX.—The Corsicana Water Develop- 
inet Co. has beeu incurpurated; capital stock, 31uy,- 
(ww; Pres., J. L. Antry; Secy., C. H. Allyn. 

MILANO, TEX. 
Wiater-Works 


made to se 


March 20 for 
$LS,000.  tnge.. 


Cost 


citizens are repor.ed = as 


cost 
It is repurted that works will svon 


The question of works continues 


bP. W. Buer, Pres. Kingston Springs 
writes us 


Lo., that the proposeu new 
Works will include about three miles of 3-1. pipe, a 
stund-pipe, 10 to 15 hydrants and a steam pulnp; popu- 


hition, 400; will alse furnish two railways; conucracis 
io be awarded about April 1. 

WEATHERSFORD, TEX.—The committee wishes in 
formation as tu cost of pipe, Lydrants, stand-pipes, ecc. 
W. J. Carson, 

MONTREAL, QUE. The committee to invesiigaie 
the condition of cue Works has recolumended lMuprove 
ents estimated to cost S1,000,0U00, 


ARTESIAN WELLS. 

ASBURY VARK, N. Y.-Bids are usked until 
1Y for sinking an artesian well. GG. HU. Coftin, 

JACKSONVILLE, ILL.—Fred Davenport, Cy. Enge., 
Writes us [lat a contract Tor sinking uu artesian Well 
2,000 ft. deep bus been awarded lo the American Well 
Works, Aurora, al $11,460, 

MORKIS, i1LL.—The West S.de Ar.esian Weil Co 
hus been incorporated by E. L. Clover, C. 8. 
und N. McBriue; cupital stock, $1,000, 

GERING, NEB.—The citizens of Cedit Vailey ae 
reported as having organized to sink ab urlesiitu Weil 
for irrigaulug purposes. 

FARGO, N. DAK.—The bids for sinking au ar.esian 
well have been rejected as not according to the speci 
heations aud new bids are usked for, 

HICO, TEX.—Bids ure asked for boring au artesian 
well in this village. R. 1. Cox. 


IRRIGATION, 


March 
Supt. 


ve epee 


ERIE, COLO. 
Voir Co, has 
Robt. 


The Erie Coal Creek Ditch & Reser 
been incorporated by Geo, Almuiermal, 
ouch and Jol McCormick. 

ANGELES, CAL.—A. VP. McGinnis and J. A, 
Graves have been appoited receivers of wie mew Vu 
ley Lrrigation Co. 

MODESTO, CAL.--Otto von Geldern has been re 
taned vy the directors of Modes.o ire. gation district 
to make surveys abd estilnaces Lor te -olmiyple ion ol 
ine Dumes aba Canal ot ine Modesty distelc.., Lhere 
reuiaius about 4,000 rt. of Dume to be coustructed ahd 
a stall portion of the Work in the canal to sucvey. 


SEWERS. 


LOS 


WINDSOR, VT. -lt is reported that a complete sys- 
tem Will be put 1h. 

BOSTON, MASS.—The metropolitan sewerage coms 
sioners wiil receive bids until Maren O61 for bultaing 
au sewage pumping station, Architect, Arthur FF. G.ay, 
> State SC. 

EVBRELTL, MASS.—The council has 
S55.-000 for sewer extensions. L.ds 
March 15 tor s60,000 of sewerage bonds. 

MARLBORO, MASS.—A committee of 15 has 
appointed to secure plans for a system. 

MEDFORD, MASS.—I. Howard Barnes has poepared 
plaus for a system and Rudolph Merlug lias 
iained as consulting engineer, 

MELROSE, MASS.—-W. C. Stevens, Cy. Euge., in 
forms us that bids are asked until Maren 24 Jor 
building SO,005 ft. of 24 to b-in. pipe sewers, average 
cut 10 TL, estimated cost $55,505. 

WINCHENDON, MASS.—A committee of seven las 
been appointed to investigate the question of sewers 
and water-Wworks. 

MERIDEN, CONN.—A resolution has been introduced 
in the council for laying sewers in 14 streets 

AMSTERDAM, N. Y.—F. E. Crane, Supt. of sewers. 
writes us that bids will be received untit Apri « 
for constructing one mile of extensions. 

BUFFALO, N. Y.—Bids are asked until March 21 
for constructing a 380 to 10-in. brick and tile sewer, 
J. E. Ransom, Secy. Dept. Pub. Wks. Contracts 
have been awarded to Jacob Ritamann, at 817,656, and 
thos. H. Ryan, at $3,733. 

NEW YORK, N. Y¥.—Bids are asked by the depart 
ment of public works until March 20 for constructing 
six and altering four sewers. 

UNION HILL, N. J.—It is reported that $150,000 will 
be spent for a system 

WOODBRIDGE, N. J.—The Woodbridge Sowerage 
to. has been incorporated by F. T. Amness, ©. it. 
Demarest, W. A. Osborne, Fitzgerald Tisdell, Howard 
Mulford, D. and R. W. Valentine; capital stock, $5,000, 

WOODBURY, N. J.—The council is discussing the 
question of a system, according to reports. 

BALTIMORE, MD.—Bids are asked until March 21 
for furnishing material to be used in constructing two 
sewers. A. EL. Smyrk, Cy. Comr. 

NORFOLK, VA.--It is reported that a 
soon be put in. 

BRIDGEPORT, W. VA.—The citizens will vote April 
” on issuing $25,000 of bonds for constructing a com 
plete system, according to reports. 


appropriated 
Were ceceived 


been 


wees FS 


system will 





w 
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~~ 
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MACON, GA.—The city received 2% bids for con 
structing the proposed system, recently noted, and the 
contract was awarded to Gaberry & Noble, Anniston, 
Ala., at £100,000. R. C. Storrie, Houston, Tex., bid 
$113.119 and the highest bid was $173,000; average 
bid, $130,000 to $140,000, 

OCALA, FLA.—W. S. Jewett, Cy. CIK., writes us 
that the question of sewers has been indefinitely post 
poned and that the streets are peing paved with 
home material and by home labor. 

MERIDIAN, MISS.—I. A. Mooser, Cy. Clk., writes us 
that bids will soon be asked for building 17 miles of 
sewers. 

VICKSBURG, MISS.—H. J. Trowbridge. Cy. Clk 
writes us that the council is considering the issuing 
of $100,000 of sewer bonds, but that the question has 
not yet been definitely decided. 

COVINGTON, KY.—The council has 
bids for constructing the Willow 
work will be readvertised. 

CINCINNATI, O.—Bids are asked by the board of 
administration until March 20 for constructing sewers 
ind drains in Laurel St. 

CLEVELAND, Q.--Bids are asked until March 21 
for constructing a sewer in Euclid Ave. J. H. Farley 
ldir. Pub. Wks. 

FRANKFORT, IND.-—A. J. Hammond, Cy. 
completed plans for a system. 

HUNTINGTON, IND.—Bids are asked 
27 for constructing three — brick 
Wagoner, Cy. Engr. 

INDIANAPOLIS, IND.—The 
ceived for a main sewer in 
Allen & Co., $6.33 per lin. ft.: Bossart & Waterman, 
$5.96; Gansberg & Roney, $5.77; Acme Paving Co., 
$5.85: W. R. Mercer, $5.73; Roney & Spaulding, $5.55; 
Fulmer & Seibert, $5.54: <A. Bruner, $4.9) (awarded 
contract).——A main sewer will be constructed in Wash 
ington St., 4,291 lin. ft., and a local sewer in Lockerbie 
St.. S46 lin. ft. 

DETROIT, MICH.—The 
decided to Commence at 
<ewers to cost SLOG .000, 


rejected all the 
Run sewer and the 


Engr., has 


until March 
sewers. H H 





following bids were re 
Mississippi St.: W. © 









board of public works hus 
once the construction of 
according to reports. 

SOUTH MILWAUKEE, WIS.—A system of sewerage 
has been designed by Dousman & Sheldon. 

POMONA, CAL.—W. H. Sanders, Cy. Engr., writes 
us that a system is being agitated by the board of 
health and that parties wishing to communicate in re- 
ward to the matter may address Dr. F 


STREETS. 


Garcelon 


BOSTON, MASS.— Bids are asked until ‘March 19 for 
furnishing beach gravel. H. H. Carter, Supt. Sts. 

WEYMOUTH, MASS.—This town and Hingham have 
appropriated $10,000 for highways. 

ALBANY, N. Y.—Bids are asked until 
paving Columbia St. with dimension 
furnishing 500 lin. ft. Belgian bridge 
ete. T. J. Lanahan, Clk. 

FLUSHING. N. Y.—The trustees have sold 
of street improvement bonds, completing the 
authorized in 1802 for this purpose. 

NEW YORK, N. Y.—Bids are asked by the. beard of 
publie works until March 20 for curbing and grading 
two streets, and furnishing 20,000 cu. yds. sand 

JERSEY CITY, N J.—Geo. T. 
directed to ask for bids for 
asphalt upon present 

PITTSBURG, PA.—Bids are asked for paving about 
#3 streets, the work including 270,000 en. yds. grading 
85.000 lin. ft. curbing and 148,000 sq. yds. block pav 
ing. E. M. Bigelow, Dir. Pub. Wks 

SANFORD, FLA.—A contract for grading two mile- 
of streets has been awarded to Jno, E. Pace, 

AKRON, ©. 


March 19 for 
granite blocks, 


crosswalk stone, 


S340 0 
S70 00h) 


Bouton, Clk., has been 
repaving five streets with 
stone pavement. 


The contracts for paving four streets 


to cost about $120,000, have been awarded to Daniel 
O'Marr and James Wildes, each receiving two con 
Tracts 

CINCINNATI, O.—Bids are asked by the board of 


administration until April 8 for two contracts for pav 
ing with granite and one with brick, and until April 
t for paving one street with asphalt. 


CLEVELAND, O.--Bids are asked until March 21 
1 


for grading and eurbing eight streets, and until April 
$ for paving three streets with brick and two with 
dressed block Medina sandstone J H. Farley. Tir 
Pub. Wks 

PLEASANT RIDGE, © sids are asked until April 
2 for macadamizing Auten Ave. Bngr., J. M. Harper, 
Cincinnati. 

STEUBENVILLE, ©. Bids are asked until April 9 
for grading and macadamizing West Market St. Sam 


Houston. Engr 


rOLEDO, O.— Bids are asked until Mareh 19 for grad 


ing three alleys and macadamizing two streets. Syl 
vester Lamb, Cy, Clk 
INDIANAPOLIS, IND.The contracts for paving 


Chesapeake St. with asphalt has been awarded to the 
Warren-Scharf Asphalt Paving Co., at $3.74 per lin. ft 

GRAND RAPIDS, MICH The « ity engineer has pre- 
pared estimates for street 
STD, 

ST. LOUIS, MO.—-The committee on improve 
ents proposes tO pave two streets with granite to cost 
about $17.000. three with telford macadam, estimated 
Cost S350.000 and two with asphalt, estimated 
about S45.000 A committee has been appointed to 
visit Louisville and other brick streets 


POMONA, CAL.—W. H. Saunders, Cy. Bngr. 


improvements to cost about 


street 


vost 


cities to inspect 


writes 





us that the city contemplates paving streets and 
that asphalt seems to be favored 
HAMILTON, ON'T.—The city eng neer is Making plans 


for paving King and James Sts. with 
mated cost, S150,000, at SS per’ sq. vd 

TORONTO, ONT.—Queen St. will be paved with us 
phalt at a cost of $100,000, the work to be commenced 


it onee, according to reports. 
ELECTRIC LIGHT AND 
MAMARONECK, N \ It is reported 


Larchmont Eleetrie Lighting Co. will build 
this place to be completed May 1. 


asphalt;  esti- 


POWER. 


that the 
i plant at 








couiinlitee 
> Ollbended 


is SLZ.O00 


N. J Bids 


to reports 


» Sheibyville Water 


furnishing 


collection 


Portland, 


sellefontaine 


llefontaine, © 


a. Wyoming 
Wyoming, 


CON TRAC 


Engineer Of 
breakwatel 


Indianapolis 


streets of the city 


SPRINKLING. 


following 





higan-Veninsui 


s nuwarded to the 











ENGINEERING NEWS. 


that the coutract for a supply of cast iron 
been awarded to the Radford Pipe & Foundry 


Wriles Us 


pipe has 


Co., at $21.74 cts. per ton of 2,240 lbs., delivered f. o. 
b. in Lawrence, the other bids being as follows Dou 
aldson Iron Co., $22.14; F. B. Hawkins & Co., $22.15: 
Rk. 1) Wood & Co., $22.40; McNeal Pipe & Foundry 
Co., $23.50; Warren Foundry & Machine Co., $23.2u: 


John Fox, $22.75 for 12 and 10-in., $23.50 for 8 and 


b-in. and $24.50 for 4-in.; Chas. Millar & Sons, $26.20 
for G-in. and larger and $27.20 for 4-in. 
IRON AND BRASS CASTINGS.—Boston, Ma-:s.—W 


., writes us that the water board has 
awarded a contract for 450,000 Ibs. iron castings and 
250,000 Ibs. service box castings to Osgood & Hurt, 
Somerville, at 1.65 ets. per lb. for each, the other bids 
being as follows: G. M. & F. Smith Lron Co., Boston, 
1.7 cts. and 1.9 ets., respectively; Noble Stov Co.. 
Lynn, 1.78 cts. for each; W. H. Carbery, Boston, 1.79 
cts.; Davis Foundry Lawrence, 1% cts. and 1% 
cts.; Builders Iron Foundry Co., Providence, 2.4 and 
2.2 ets. for the fron and 2.7 ects. for service box: 
Springtield Foundry Co., 1.74 ets. for each ‘The eon 
tract for brass castings was awarded to the Granuiar 
Metal Co., Boston, at 14% ets., 12% cts. and 11% cis 
per Ib., respectively, for 8,000 Ibs. composition No. 1, 
OY OO0 Ibs. No. 2, and 6.000 lbs. No. 3, the other bids 
being as follows: Starr Brass Mfg. Co., Boston, 14!, 
13% and 11% cts.; Stephen Anderson, Cambridge, 1>. 
14 and 11%, ets.; Walworth Foundry Co., Boston, 15', 
144, and 12% cts.; Wm. Curley, Boston, 17, 14 and 
12 Springtield Foundry Co., 164, 144% and 18%, 
s.: EK. Stebbins, Brightwood, 17, 16 and 14 cts. 
BRICK PAVING.—Bloomington, Il.—W. P. Butler, 
(‘y. Engr., writes us that a contract for 17,442 sq. yds 
of brick paving has been awarded at $1.18 per sy 
vil, not including curbing. ‘The work will 
iwo courses of brick laid upon 3 ins. of cinders, rolled, 
and 2 ins. of sand; average excavation, 1.3 ft. This 
s the lowest price ever obtained in this city for sim 
ilar work, 


I. Swan, Secy 


Ay CUS. S 


consist of 


received for paving 
several with brick upon concrete, the prices 
ranging as follows: Chas. Spinks & Son, $1.83 pur 
sq. yd. for four varieties of brick, and 55 cts. per lin. 
ft. for curbing; Lexington Brick Co., $1.50 on broken 
foundation, and 50 ets. for curbing; Huntington 
Construction Co., $1.87 to $1.94 and 52 ects.; Wilding. 
Desheimer & Co., $2.10 to $2.29 and 49 ¢ts.; Jos, 
Coyne, Louisville, $2.04 and 55 ets.; T. J. Mulligan 
SZ.1L and 40 ¢ts.; Lyttle, Dolan & Co., $1.87 to S240 
and 54 cts.; Standard Construction Co., $1.95 to $2.10 
ind O5 to GS Cts. 

Easton, Pa.—H. R. Fehr, Cy. Engr... informs us that 
the highway depaitment has recommended that the 
contract for paving East Northampton St. be awarded 
to J. E. Miles, Easton, at $2.14 per sq. yd., and that 
i Washington St. to the Standard Construc 


for paving 
tion & Supply Co., Easton, at $2.19, both streets to le 


Lexington, Ky.—Bids have been 


streets 


stone 





paved with MeMahon, Porter & Co.'s re-pressed Bb 
brick upon 6 ins. of concrete. Mr. Miles’ bid to 
Northampton St. ranged from $2 to $2.31, and that 


of the Standard Construction & Supply Co. for Wash- 
lington St. from $1.99 to $2.42 for the different vari 
eties of brick, 


MISCELLANEOUS CONTRACTS AND SUPPLIES 


DAM.—Chicopee, Mass.—The Chicopee Mfg. Co. is 
reperted as receiving bids for a new 3800-ft. dam 

CITY HALL.—Worcester, Mass.—The council is con 
sidering the question of a new city hall. A petition 
signed by 7S0 taxpayers has been presented urging 
that plans be secured at once 

COPPER WIRE, ETC.—Baltimore Md.—The fire com 
missioners will receive bids until Ma:eh 26 for 10 
miles of copper wire, 1,500 battery coppers, 1,000 glass 
insulators and other supplies. 

STONE AND SAND.—New 


York, N. Y¥.—The depart 


ment of docks will receive bids until March ve for 
furnishing and putting in place about 4,000° cu. yas. 


11,000 cu. yds. riprap stone, 6.000 
sand. 


‘cobble stones, 


small 


yds. broken stone and 2,500 cu. yds. 
STEAM HEATING PLANT.—Delaware, O.—A_ pres; 
eport states that the Delaware Electric Light & Power 
Co, is interested in a proposed underground steam 


heating plant for this city, estimated to cos 
and that Canton and Cireleville will probably put in 
blunts at the same time as this city. 

DRAINAGE WORK.—Momence, Ul. Capitalists are 
reported as becoming interested in a scheme for drain 
ing a large tract of swamp land in Indiana, the work 
iucluding the straightening of the Kankakee River 
from English Lake, Ind., to city, a distance of 
GOomiles ina straight line, or about 150 by the river. 

HARBOR WORK.—San Francisco, Cal. 
for coustructing the new Lombard St. 
awarded to MeMahon & Son, at S23.075, 
being as follows: Darby, Layden & Co 
Ribbotts & Co,, $24,700; San Francisco 
Thompson bridge Co., 
Dole. Hunt & Co., S26.05 
California Bridge & 


estimate, S26 000 


STOOD 


this 


The contre 
slip 
the other bids 
$24,017; Healy, 
Bridge o., 
7: Cotton Bros., 
ro. Warwick, 


‘tion Ce,, ¥ 


has been 





SLM: 
S2>SSO: 
27.4 


eneiheers 





st Constru S20, STH: 


INDUSTRIAL NOTES. 
fTHE BABCOCK & WILCOX CO... of New 
moved its main offices to 20 Cortlandt St. 
LOCOMOTIVES.—Two 15-ton 
re wanted by the 
Fla. 
WORKS AND CAR WORKS.—A project is on 
aublishment of extensive steel works and 
works at Seattle, Wash., in which D. HH. 


York, lias 


locomotives of 3 f 


e are ignie des Phosphates dle 


Mrance, Ocala, 
STEEL 


oot for the es 





freien ear 
(vilmian 

CARS. -A number of 
he Ohio & Tennessee Coal & Co.. Cleveland, 
a About 100 mining dump ears of 3 ft. gage and 5 to 
Woon. yds. capacity will be purchased by the Cam- 
pashie des Phosphates de , Ocala, Fla. 

JOSEPH JOSEPH & BROS... of Cincinnati. Ohio, have 
opened an office in the Monadnock Block. Chicago, with 
Messrs. IT. W. Wolf and A. E. Rosenthal, managers, 
where they will receive orders for all kinds of 

ind rails and railway 

THE F. J. MeCAIN CO.., 


has been awarded the contrac 


Ss interested, 
eoal eat to be ordered by 
1 





second 
supplies. 

Rookery Building, Chicag 
for erecting the 16th St, 


Mareh 15. 1894. 


Viaduct, Milwaukee, Wis., for Mr. C. L. Strobel, C. E., 
Chicago. About 2,750 tons of iron will be used. It also 
has the contract for erecting the Ist Regiment Armory 
Chicago : hi 

THE COMPAGNIE GENERALE DES ASPHALTES 
DE FRANCE (New York office, 35 Broadway) has been 
awarded the contract for furnishing 600 cu. m. of bitu- 
minous concrete to stop vibration by street cars for the 
Orleans Ry. The cellars of the large warehouses on 
St. John’s Lane, Laight and Varick Sts., New York, 
are being finished with a surface of Seyssel rock asphalt 
mastic under the superintendence of Mr. T. Hugh Boor- 
inh. 

THE MILWAUKEE BRIDGE & IRON WORKS, Mil 
waukee, Wis., report the following work on hand: 
Lincoln, Neb., viaduet 1,745 ft. long, without approaches, 
4) ft. wide; Wausau, Wis., 218 ft. span, 18 ft. road- 
Way, two 5-ft. sidewalks; New Richmond, Wis., 115 ft. 
span and 200-ft. span; Brownwood, Tex., two spans; 
Reedsburg, Wis., 100-ft. span; Kaukauna, Wis., 170-ft. 
draw, and one fixed span, over Pine River, including 


eight plate girders 65 ft. long, $30,000; Manistee, 
Mich., drawbridge over Smith St.: Horton, Tex., one 
Ioo-ft. and one 250-ft. span: Milwaukee, Wis.. fron 


work for City Hall, contract price $168,000, and ihe 
erection of about five miles of the Metropolitan Elevated 
R. KR. structure in Chicago, on which they are now 
‘recting about 180 tons daily 

NEW COMPANLIES.—Joliet 


Het, “TIL: $125.000.-O. a. 





Stone & 
Noble, J. E. 


Paving Co., Jo 
Ralph and I. 


Barnes. American Steel Casting Co., Jersey City, 
N. 3.5 $4,200,000, commencing with $1,000: C. 8. Lane 


hurst, New York, N. Y.; Tl. F. 
\ Rich Frog Co., 
Rieh, Wl OW, 
area Supply & 
W. B. Henry. 
Ata. : $235 


Cashman, Brooklyn, N. 
Muskegon, Mich.; $50,000; Edwin 
Barcors and FL W, ‘Thompson, Stand 
iquipment Co., Philadelphia, Pa.; Pres., 

Kansas City Dredge Co., Kansas City, 
2 SL, : to manufacture the Urie dredge; W. T 
Urie, Paul I. French and J. C. Clayton Jamestown 
Shale Paving Brick Co., Jamestown, N. Y.: $ LO0,000 
a, ey Soderholm and Thomas Mahoney, Batavia Chal. 
lenge Brick Co., Batavia, O.: $50,000; Harry Collins 
J. HH. Orebaugh and M. Jameson. Excelsior Fence 
Machine Co., Abilene, Kun.: $12,000: J. S. Hollinger, C 
Stevens and W. G. Simmer, Morgan Pump «& Con- 
veyor Co,, Kansas City, Kan.; $100,000: L. W. Gilpin 
amd W. H. MeCale. Kastern Construction Co,. Bos 
ton, Mass.; $6,000; Pres., Geo. 8S. Barnes: Treas.. Stan 
ley Ruthin. Elastic Steel Wire mce Co., Chicago 
H1.; $1,000,000; A. B. Johnson, A. W. Snyder, and 
Dp. P. Snyder,—Standard Anchor Plate & Post Cap 
Co., Brooklyn, N. Y.: $25,000: Louis Duvinage and 
John BF. Poppke. National Vacuum = Siphon, Sewer 
x Water Deviee Co... Nashville. Tenn.: Robert Rodes 
W. T. Ownby and P. H. Blake Gravel Mining & 
Machinery Co., Chicago, Il.: 80,000: James Hayes, H 
C. Tracey and John . Blains, Phoenix Gas’ & Im 
provement Co,, Camden, N. J. $150,000, commencing 
With S1000; J. L. Janeway and F. Logan. Phoenix. 
ville, Pa. Lewis Foundry & Machine Co. Pittsburg 
Pa.: $200,000; John L. Lewis, H.C. Shaw and Wo A 
Herron. : 














METAL 
New 


MARKET PRICES 


York: 3.3 to 3.35 eta; 


LEAD. Chicago: 3.1 to 
ie 


Cts 


NAILS.--Pittsburg: $1.05 for wire and $1 to $1.05 for 
t 
t 


at mill. 
FOUNDRY PIG IRON, 


Pittsburg: $10.75 to $12. 


RAILS.—New York: $24 to $25 at eastern mills and 
at tidewater; old rails, $12 for iron and S10 for steel 
Pittsburg: $24 for standard sections. Chicago: » lo 
S27; old rails, SLL to $11.50 for iron and $9.50 to $10 
for steel, 

FOREIGN RAILS.—-The “‘lron Age" that in 
quires made in Germany show that under the Wilson 
uty foreign girder rails can be laid down in New 
York at a shade over $28, which is the present price, 
delivered, for American girder rails. 

PRACK MATERIAL.—New York: 
1.4 ¢ts.; spikes, 1.7 to 1.8 ets.; 
is. With square and 2.3 to ets. With hexagon nuts 
: angle bars, 1.4 ets.; spikes, 1.75 to LS cts.: 
track bolts, 2.4 to 2.45 ets. with hexagon nuts. 
STRUCTURAL MATERIAL.—New York: beams, 1.4 

1. cts.; channels, 1.45 to 1.6 ets.; angles, 155 1 

tees, 1.6 to 1.7 cts.; universal mill . 
to 1.5 ets.: steel plates, 1.25 to 1.4 ets. for t: 
L65 cts. for shell, 1.7 to 2 cts. for flange, : 
ets. for firebox. Pittsburg: beams, 1.25 to 1.3 ets 
hannels, 1.25 to 1.3 ets.; angles, 1.2 to 1 
1.4 to 1.5 cets.: universal mill plates, 1.2 to 1.25 cts 
steel plates, 1.2 to 1.25 ets. for tank, 1.35 to 1.45 ets 
for shell, 1.5 to 16 flange, 175 ets. for on 
dinary firebox and 2 cts. for railway tirebox. 
beams, bL4 to 1.45 ets.: channels, 14 to 1.45 €ts. 

. Lah to 1.45 ets.: tees, 1.65 to ets.: uni 
versal plates, 1.4 to 1.5 ets.; steel plates 1. 1.45 ets 
for tank, 1.7 to 1S ets. for shell, 1.8 to 1.9 ets. for 


flange, 2 to 4 ets. for firebox. 
OS RO A SNES A NIE BS A RE TO RS 
ADVERTISEMENTS. 


PAVING 

Sealed proposals Will be received at the office of he 
Board of Publie Works, qrokey Biock, J imestown, N, y 

until noon, March 28, 1894. for furn 


and performing the Inbor of Constructing about 44.000 


cu 
New Yo:k: $12.30 to $14 
Chicago: $11 to $12.50. 








Stites 


angle bars, 1.3 to 
track bolts, 2.1 to 2.4 











cts. for 


angles 





PROPOSALS. 


ishing the material 


sq. yds. of brick LW sq. yds. stone paving 


nd 16.000 Eneal feet of 


paving, 
street curbing. 
Plans, 
iftice of the Board of Publie Works. 
Bact 
blank 


profiles and spe ifieations Gan be seen atowvh 
proposal must be furnished, made on oa private 
furnished by the Board. 
Bach contain full 
making the bid and be ace 
draft for 

Be Pw 
The Board reserves the right to reject any or all bids 
JOHN CONWAY, Pres. 
PETER H. HOYT, Treas 
ROBT. BRYAN, 
Works, Jamestown, N. ¥ 


must name of the party or parties 
mmpanied by a certified check 
51.000, Robert 


payable to Bryan, Secy 


Seev, 


Board of Publie 








